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Slioulcl the need arise again, the 0)ugar jet 
figliters above, plus other new Chuniinan Aircraft, 
will play as big a role in victory as (lid Panther jets 
in Korea ... as did (irunnnan Wildcats. Hellcats 
and Avengers of task force fame in World War II. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

BETHPAGE • LONG ISLAND • NEW YORK 

DESIGNERS AND BUILDERS ALSO OF THE ALBATROSS TRIPHl 
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Walch for 
NBC’s Victory 
at Sea 
on your local 
“iV station 






Another achievement in the field of 
constant frequency a-c electrical systems 
for aircraft comes from Sundstrand. The 
new automatic paralleling control shown 
above, when combined with the alter- 
nator drive system, produces a com- 
pletely automatic electrical system. 

Tliis control takes over the job for- 
merly done by the crew . . , and does it 
faster, safer, and better. It frees the 
crew's attention from the electrical sys- 
tem, permits other uses of their trained 


skill, and precludes the large synchro- 
nizing torques imposed on the drive 
train when paralleling is attempted with 
alternators out of phase. 

Because it is based upon Sundstrand's 
unmatched frequency control of 400 
CPS ± the automatic paralleling 
control is remarkably simple, and there- 
fore reliable. This same simplicity makes 
the control compact and light in weight. 
It measures only 3K’ x 4M’ x 3" deep, 
and weighs but IM lbs. 


This new control, representing the 
complete automaticiry of the electrical 
system, is another example of Sund- 
scrand's contribution to the field of 
constant frequency a-c power for mod- 
ern aircraft. Any time you can use 
Sundstrand's "know-how" ro help solve 
your a-c power generation problem, feel 
free to call upon us. 

SUNDSTRAND MACHINE TOOL CO. 
Airerofi Hydraulic Division, Rockford, Illinois 
W«sl«rn Disiricl Office, Howlhorne, Col. 


SUNDSTRAND 

A name fo remember in AIRCRAFT HYDRAULICS 



Everywhere the heat's on ice 
with B. F. Goodrich heated rubber 


S UPPLYING ice protection for any 
size or shape of airplane pan is no 
lunger a problem. B. F. Goodrich 
engineers have developed a flexible 
elcarically heated rubber chat fits skin- 
tight ttver bulges, around tricky curves 
and corners. 

A core of electric resistance wires 
running through the rubber supplies 
intense heat— either in cycles to loosen 
ice so the airstream can carry it away 
or constantly, to keep ice from form- 
ing. It depends on the particular icing 
problem, B. F. Goodrich heated rubber 
can be operated from the plane's regular 
power supply. It is the most efficient 
method of putting the right amount 
of heat on the right spot. It simplifies 


design, saves weight, can be cemented 
onto the part. 

Here are some applications — all of 
different shapes— where BFG heated rub- 
ber has given successftil ice protection: 
1. On propellers, it prevents ice from 
reducing propeller efficiency and cutting 
down plane speed. 

control of Flying Boom for refueling 
in flight under icing conditions. 

3. On radio inasls. it keeps ice from 
forming and causing them to snap off 
in the wind. 

4. On air seoaps, it insures plentiful air 
supply for cabin heating systems and 
for cooling engine accessories. 


5. On ehratar horns, it keeps them from 
freezing tight, insures easy control. 

B. F. Goodrich electrically heated 
rubber is also used on wings, hydraulic 
lines, water tanks, spinner domes, jet 
engine intakes, and many other airplane 
parts. It's a typical development of 
BFG’s engineering and research for 
aviation. Other B. F. Goodrich aviation 
products: cites, wheels, brakes; De-icers; 
Avrrim; inflatable seals; fuel cells; 
Rivnuts; accessories. The B. F. Coodricb 
Company. Aeronantical Salts. Akrm. Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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NAVY’S R3Y-1 FEATURES 
MAGNESIUM CARGO DECK 

"Fastest flying boat” demonstrates extruded magnesium’s 
combination of light weight and toughness for better flooring 



UACNESIUM EXTauDED CAECO DECK SECTION of Ae aew CoAvoir-ioiVt /Vavy R3Y-1 "Tradewittd" nsiu in pmludim at 
San Diego. Ma/fnesiam pmvidas the H3Y-1 uiilh a tough, yet lightweight, easily installed cargo deck for heavy-duty service-. 


In all its 40-year history, water-based aircraft has never 
been appraised in terms of speed or maneuverabilily- The 
big lumbering transports of past years were reputedly 
slow and cumbereome in flight. This was true primarily 
because of their great weight. 

Today, however, Convair and the U. S. Navy present the 
'Tradewind” as the fastest flying boat in aviation history. 
Its turbo-prop engines provide a top speed of more than 
350 mph . , . enable it to take of! in 30 seconds with full 

One factor that contributes greatly to the increased speed 
and easy handling of this giant seaplane is the extensive 


use of magnesium in its design. Take as an example, the 
cargo deck. It's made of magnesium ZK60A extrusion 
alloy. It's light in weight. (Magnesium is the world's 
lightest structural metal!) And it’s strong and rugged 
enough for heaviest duty. This combination of qualities 
makes magnesium perfectly suited for this application. 


There are other instances, too, in this and in other air- 
craft, where magnesium has helped designers solve some 
of their weight and speed problems. Have you considered 
magnesium for your uses? For more detailed information, 
contact your nearest Dow sales office, or write directly to 
THE DOW CHEHICAL COMPANY, Magnesium Department, 
Midland, Michigan. 


you can depend on DOW MAGNESIUM 


Ha 





FOREMOST IN 
SCIENTIFIC DEVELOPMENT 

IN THE REALM OF FORGING 
" DESIGN AND THE’ DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY-fORGING. 


WYMAf^-^RDON 


FORGINGS OF ALUMWUM • MACTJTTIOW • STEEL • TITANIUM 

woRcl?lft, ma^SSLhusetts 

HARVEY, ILirNOIS SITdETROIT. MICHIGAN 


NEWS DIGEST 



Domestic 

Ryan Model 72 lias lost out in Navy’s 
primary trainer competition because of 
its side-by-side seating {AviatioxWeek 
Nov. 30. p- 42}, Bureau of Aero- 
nautics reports. A Navv spokesman 
Yays a cliange to side-by-side trainers 
could not be made because most Naval 
flight operations involve carrier-based 
iircraft, principally single-place or tan- 
t!cm. Ruling out Ryan leaves the deci- 
sion between the Beech Mentor and 
I'emco Plebe, witli a winner "expected 
m the very near future.” 

Boeing .Airplane Co. plans to begin 
building a $10-million test center for 
B-32s this year at Larson .ATB, W'asli. 

Air route traffic control center in 
Cincinnati will move to Weir-Coofc 
•Airport at Indianapolis this summer to 
form part of Civil Aeronautics Admin- 
istration’s new Ainvqys Operations Eval- 
uation Center, set up to test and de- 
velop new ttiilfic control aids and tecli- 

Schweizer Aircraft Corj). has won a 
M-miliion contract to produce a major 
fuselage section for Republic E-84Fs, 
estimates the iicn’ order svill invohe 
work at the Elmira (N. Y.) plant over 
the next two vears. 

Piascefci Y1M6 would find wide use 
on sliorthaiil, intercits' routes in Europe 
it its capacity were increased from 40 to 
40 passengers. Sabena board chairman 
Gilbert Perier and president Eelicien 
Pirson forecast during a tour of the 
copter builder’s Morton <l’a.} plant. 

New USAI'' contract involving ''mil- 
lions of dollars” has been svon by Hiicl- 
'on Motor Car Co. for production of 
.litframc components for Glcim L. Nfar- 
tin’s B-47 night intruder, 'llie Detroit 
company savs tlic new order is approxi- 
iiiatciy 90% of the size of existing 
B-4".A coiifracts, estimates production 
will eontimic into 19>4. 

Two Convair RB-36s have flown 
fl.TOO nii. nonstop from Japan to Lime- 
stone AEB, Me. Purpose: to shidv jet- 
stream winds. 

Martin 2-0-2s had an average load 
factor of 57% during their first seven 
month of operation 'by Southwest Air- 
ways Co., giving a passenger density of 
20-0. This is nine passengers more than 
the airline's DC-3 density figure of 11.7 
for the same period. 

New spray/dust plane is being built 


b\ Callair at Afton. Wyo. llie aircraft 
is .similar in outline to Callair's two- 
three-place, low-wing A-2. but is a sin- 
gle-seater with a new cockpit layout. 
Spray, 'dust container is located next to 
the pilot, 

Student and private pilots will be 
issued temporary third-class medical 
certificates, good for two years unless 
recalled within 90 davs by an author- 
ized C.VA representative. The new sys- 
tem eliminates reviews of examiner’s 
report after temporary certificates were 
issued. 

Edward T. Stodola has resigned as 
-Liiior heating examiner for Civil Aero- 
ii.mtics Board, effective Mar, 15. to be- 
come chief heating examiner for the 
I cdcml Communications Commission. 

Financial 

Beech .Aircraft Corp.. Wichita, re- 
ports a net loss of 52, ’21.052 for fiscal 
1955, blames expense of hiring and 
training personnel to produce T-36 
trainers for US.U' before tbc contract 
was canceled (.Avi.vi ion Week Dec. 21. 
p. T), Net sales were 5140.457,780. 
more than S49 million bigber than the 
previous year. I'or the first quarter of 
fiscal 1954. net profit totaled 5627,445. 
eniiipatcd witli S489.80S for the first 
three moiillis of 1955. Net sales for 
the quarter dropped 55.113,561 to 

521.155.. 555. Backlog as of Dec. 51: 

5102.080.000. 

Nation'll Airlines had a net profit of 
55,41 5.1 25 for 1955, an increase of 


52.242.932. Eaniings were boosted by 
equipment sales that totaled $3,963.- 
1'74, before Taxes, during the final quar- 
ter of the calendar year. 

Continental .Aviation Sc Engineering 
Corp., Detroit, had net earnings of 
5525,101 from sales totaling $14,523,- 
719 during fiscal 1953, compared with 
a $268,995 net and sales of $9,261,589 
tlic previous year. 

U'aco .Aircraft Co., Ttoy, Ohio, re- 
ports net income of $124,822 for fiscal 
1953, compared with $240,682 in fiscal 
1952. 


Int'ernational 

Nakajiina .Aircraft Co,. Japanese in- 
dustrial giant that was split into five 
companies at the end of World War 
II, is expected to be reformed by the 
middle of this scar, birst step toward 
reorganization was taken in 1953, when 
the five firms established Fuji Heavy 
Industries to handle Tl. S. and Japanese 
defense orders. 

Pakistan International Airlines took 
delivery on its first Super Constellation 
last week at Lockheed Aircraft's Bur- 
bank (Calif.i hcvidquartcrs, expects to 
put tbc trans|)orl into service between 
I'lacca and Kiir.idii in .\pril. 

Swiss air force lias asked Parliiiment 
tnr authorization to purchase an .addi- 
tional 100 de Havilland Venom fighters 
at .1 total cost estimated at $50 million. 
First series of 1 50 jets was ordered in 
1951. 
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A user tells 
how AETCO SERVICE 


helped him 



wcrc*out 312-3, 812-s' and 
all designed to Speeiacatlon 




AETCO to cond 
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Airhornts 

MAGNETIC 

BRAKE 

speed governed 


Airborne’s geared magnetic brake 
centrliugal brake to limit Its speed 


R-4G0 brake will hold a 300 lb. in. 
load, yet operate at less than 3 lb. 
in. when energized. A typical ap- 
plication is the centering adjust- 
ment of the bungee in the flight 
control system of a Piasecki 
Helicopter. ' 

Small size and weight (2.3 lb.) make 
this brake unusually well suited 
to most aircraft. See the l.A.S. 
Aeronautical Engineering Catalog 
for dimensions of the R-460 or 
write us your requirements. 


ACCESSORIES CORPORATION 

1414 Chestnut Avenue 
Hillside 5, New Jersey 
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Washington Roundup 


CAA Deputy Post Out 

Talk of appointing a deputy civil aeronautics admin- 
istrator has been squelched by Administrator Fred B. 
Lee. He told Aviation Week last week he never 
intended appointing a deputy. No such job exists, Lee 
said, since the post has been “abolished" and the duties 
"disseminated” in CA-A's economy drive. Before assum- 
ing his present post, Lee was deputy to Charles F. Home. 

Civil Service Commission last fall granted a Commerce 
Department request that the deputy administrator post 
be removed from Civil Service status and made a policy 
appointment (Aviation Week Nov. 23, p. IS). At the 
same time, CSC authorized that five other CAA posts 
be made policy appointments; general counsel, con- 
fidential assistant to the administrator, and private secre- 
taries to the administrator, deputy administrator and 
general counsel. 

ACC Assigns Responsibility 

Air Coordinating Committee, seeking to obtain posi- 
tive, realistic recommendations for its air policy review, 
has voted to assign individual agencies the responsibility 
for carrying out each recommendation. 

ACC feels that this action will keep to a niiniiiiiim 
llic broad generalities that have characterized previous 
policv reviews by considering them in the light of prac- 
tical administration- The recommendations and a^cy 
implementation assignments, if appros’ed by the Presi- 
dent, may have the force of law tlirough executive 
order powers. 

International Airline Showdown? 

Observers ate wondering whether international air 
carriers will Cam' their controversies up to the Senate 
Commerce Committee for public debate when heatings 
open on the McCanan bill next week. If they do, there 
could be serious repurcussions- Senate Appropriations 
Committee will be considering money for airline sub- 
sidies while the hearings are going on. Before World 
War II, this group struck out money for mail pay for 
■American Export Airlines, certificated to fly the .Atlantic 
in competition with Pan American Airways. 

Hoover Commission Studies 

Commission on Organization of the ExeeuKve Branch 
of Government is studying two areas of vital concern to 
the aviation industry; 

• A special task force on “admission to practice before 
government agencies" is expected to consider the ques- 
tion of whether former Civil Aeronautics Board officials 
should be permitted to represent airlines or other inter- 
ested parties in cases before the Board after leaving their 
government posts. The three-member force includes 
former C.AB chairman James Landis, now a Washington 
attorney. 

• A lO-membcr task force has been appointed on “gov- 
ernment procurement methods" and directed to put 
special emphasis on defense procurement methods, in- 
cluding inspection on contract performance, changes in 
contracts, financing of contracts and pricing. Headed by 
Robert Wolcott, board chairman of Lukens Steel Co., 
the force includes Mundy Peak, president of Republic 
Aviation Corp. 


States-Alaska Problems 

The “States-Alaska ease,” cunently being heard by 
CAB’s chief examiner Francis W. Brown, will be the 
first major trial of two conflicting policies within CAB 
membership and the Administration. 

Conflicts; 

• Should the Seattle-Alaska operators absorb the local 
intra-Alaskan lines? or 

• Should the trunk and local be kept separate? 

The Administration is anxious to cut subsidy costs, 
but CAB is desirous of keeping feeder airlines separate 
from the trunks on the domestic scene. 


More Long Blasts 

Sen. Russell Long says his recent criticism of Civil 
Aeronautics Board for its quick decision granting author- 
ity to American Airlines for direct New York-Mexico 
City service is not his last. The Louisiana senator plans 
to attack CAB on another score; for not allowing Post 
Office Department to dispatch mail by the certificated 
all-freight canters. 

DME Tempest' 

C.A.A’s decision to complete installation this year of 
327 civil DME (distance measuring equipment) stations 
has stirred up what CAA officials call a "tempest in a 
teapot” in the industry. CAA boss Fred B. Lee says the 
policy is “our idea and we will stick by it” (See story 
page 18). 

From Navy to USAF 

H. Lee AVhite, a Naval Reserse commander when he 
took oxer us Assistant Secretary of the Air Force last 
year, has quietly had his commission changed. He is 
now an Air Force Reserve colonel. He served in the Navy 
from 1943 to 1946. 

Although it was the subject of some quipping. White’s 
situation is not without some precedent. Navy's former 
Secretaiy Dan Kimball, well liked by the admirals, served 
as a flier in the U. S, Air Service, predecessor of USAF, 
in World War I. 


Lindbergh Reward 

Nomination of Charles A, Lindbergh to be a brigadier 
general in the U. S. Ait Force Reserve is regarded as a 
well-deserved reward for his services to military airpower 
during World War II and the postwar period. Lind- 
bergh’s wartime service in developing high-altitude capa- 
bilities of the P-47, stretching the range of the P-38 and 
proving the dive-bombing ability of the F4U have been 
well told by bis close friend Lauren D, “Dcac” Lyman, 
vice president of United Aircraft Coro, But few people 
know of his posrivar work for tne Air Force in developing 
high-altitude capabilities of the B-36 bomber and other 
technical work still secret. Lindbergh shot down two 
Japanese fighters in the Pacific while flying P-3Ss as a 
civilian technical representative of the United Aircraft 
organization. 

—Washington staff 
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Fenwal THERMOSWITCH® units increase safety and 
comfort in every type of modem aircraft 



T. BIGGEST. FASTEST JET BOMBER EVER lUlU isBoeine's G52 
Stralolortrv»>-- In Ihis newest of the USAR's intercontinental 
jet bomhera, Fenwal Over-Heut Detectors have been selected 
to give instant warning of over-heat conditions in any of the 
eight jet engines or surrounding structures. 






1 . WORLD’S FASTEST RISTON-POWERED AIRLINER, the 

Douglas DC-7, combines lop speed with maximum safety 
and passenger comfort. As in Douglas-built planes for many 
years, beginning with the DC-4, Fenwal tiiermosvvitchSs 
Healer Controls maintain steady, comfortable warmth in the 
cabins for ptLssengers and crew. 



THERMOSWITGH® 

Electric Temperature Control and Detectioir Devices 

SENSITIVE . ..but only to heat 


10 


WHO'S WHERE 


In tile Front Office 

Rnbetl E. Peach, former executive vice 
president and general manager of Mohawk 
Airlines, is new president and a director of 
the local service air Cartier. He succeeds 
E- Victor Underwood, who has been elected 
hoard chairman. 

W. AV, White has taken a leave of ah* 
sence as a vice president, director and gen- 
eral manager of Esso Export Corp.'s avialion 
department, New York, to accept an ex- 
tended USAF assignment as staff director 
for petroleum logistics with the Defense 
Departnrent in V^ashington, D. C. 

Brig. Gen. Joseph T. Mortis (USAF Ret.) 
i> a new vice president of United .Aircraft 
i’rndncts. Dayton, Ohio. 

Don L. Walter has been elected vice 
president-operations of Marqnardt Aircraft 
Co., \’an Niiys, Calif,: William H. Schwebcl 
IS I'vw vice prcsidcnt-Enance. 

I'arl AV. Fnsder has become director of 
acriniautics fur the state of Oregon, siicceed- 
mg \A*. M. Bartlett, who resigned 

C. E. Willis has been elected s-icc rstesi- 
dent and general manager of Natioml AA'ater 
I.ift Co., aircraft components pro-I’Ccr at 
Ivalamaroo, Mich. Other changes: T. Har- 
ada, vice president and works man.ager: Carl 
•A. Peterson, Ireasmet and cimtroller; Nor- 
man C, Bryan, sales and contracts man- 
ager: C. O. AVcisenbach. enginerring man- 
ager 

Changes 

Ben i.ee. former military editor and more 
recently assigned lo industry relations for 
Avi.sTioN AVu k. has joined the staff of the 
\fcGraw-Hill AA'ashington News Bureau. 

Or. H. K. Skramstad has been promoted 
to director of Missile Systems Division at 
the Naval Ordnance Laboratory, Corona, 
Calif. G. R. Sams is new director of Missile 
Fvahtalion Division. 

AA'arren II. Franks has become manager 
of A'oi-Shan Manufacturing Co.’s new In- 
dustrial Division. Pta has been appointed 
quality manager. 

Edward T. Martin has become sviperin- 
teridciit of training for Flight Safetv Inc., 
New York. 


Honor:! am! Elertioiis 

Edwin \. I.ink. president of Link .Avia- 
tion. Ringiiamton, N. Y.. has received 
US.AF’s Exceptional Service .Award for out- 
standing contribution to the defense effort. 

LeRoy Lanvnson, onetime president nf 
Agricultural Aircraft Assn., has been ap- 
pointed a member of the California State 
Aeronautics Commission- 

Ftancis A- Arcier has been presented 
US.AFs Meritorins Civilian Service .Award 
for "outstanding performance of duty" as 
scientific advisor at .Air Technical Intelli- 
gence Center, Wright-Patterson .AFB, Ohio. 

James P. Barbour, manager of aircraft 
sales for Westinghouse Electric Corp.’s 
Small Motor Division, and B iscnm O. .Aus- 
tin, nt.anager of the aviation en»inecring de- 
partment's control section- have been 
awarded the AVestinghonse Order of Merit. 


INDUSTRY OBSERVER 

► Lockheed’s XFL prototype of its vertical-takeoff interceptor has flown 
horizontallv at Edwards AFB. Pilot was Herman "Fish” Salmon. 

► Army is planning to purchase the Sikorsky H-57 for cargo and troop 
transport use. Production .at Sikorsky’s new Stratford, Conn., plant will 
be split with the Marine Corps. 

► It.ilv’s first production model of the F-S6K is scheduled to come off the 
line at Fiat’s Turin plant in six months. The North American Sabres arc 
being produced under the Joint .Aircraft Program for N.ATO use. 

► Exercise Skv Drop II, scheduled to be held at Fort Bta^, N. C-, during 
June, is planned to evaluate the efficiency and capabilities of rotary- vs. 
fixed-wing aircraft for specific Anny jobs- 

► Ryan Aeronautical Corp. has signed a ST-inillion contract with US.AF 
for extensive research and development work of a "highly confidential 
nature.” Ryan's fin.incial report this week revealed that work is under way 
on pilotless jet airplane contracts. 

► Mine detectors have been installed in the perimeter laxiwavs at London 
•AiriJOrt so the control tower can "spot” airplanes under conditions of poor 
vi'ibilitv. Plane taxics over the detector, lighting a position indicator in 
the control tower. 

► What promises to be the most extensive applie.ition of reinforced plastics 
in anv .lirplanc configuration is a prototype low-cost, pcrsonal-tvpe Cessna 
-Aircr.ift Co. is working on at Wichita, Kan. Embodying fibrous glass- 
reinforced plastics in about 70% of its makeup, pl.inc also will have 
potential use as small niilitary liaison type. 

► Ill anticiiiation of the coming e.xpansion in helicopter transport, training 
scliools will soon piejiarc to make copter Right and maintenance training 
major [larts of their operations. 

► Industry observers are not putting any limit on the size or performance 
of future rotary-wing aircraft- They point out that there were many who 
said a wing the size nf that on the B-v6 or one with the flexibility of those 
on our later bomber airfoils couldn't be engineered soundly. 

► Gnimiiian .Aircraft Engineering Corp. this mouih will complete dclivcrv of 
the S.A-Ifi .Albatross order to USAF. Approxim;iteIv JOO of the twin-engine 
rcsCTic and amphibian aircraft will have been mpriifachired for .Air Force use. 

► USAF reports it has fiiniished Philco Corp. willi v:ifficicnt data on the 
Hughes Aircraft Falcou air-to-air mis.silc for ‘’ediicatiomiT’ purposes. US.AF 
say s it has no definite plans now to bring Philco into the Falcon production 
picture as a second source of supply. Falcon now is being built at Tfiiglics' 
I’licson, .Ariz.. plant. 

► Pan .-American World Airsvavs reportcdlv ss'ill be the first commercial 
airline to evaluate the optimum speed indicator, product nf Safe 
Instrument Corp. (.Aviation AVcck May 25. 1953, p. 67). P.A.-A lia.s ciirrcntlv 
installed one instrument on a DC-fiB for evaluation purposes. Instniment is 
undergoing calibration, and flight tests will begin soon. 

► .Atomic Energy Commission reports that test facilities for an atomic air- 
craft reactor arc being built at the National Rcartnr Testing Station. Atco, 
Malm. 

► No-I'i 'ivctic'ii .Aviation, Inc., is the major .AF.C contractor exploring 
'cdiimi-gmpliite reactors. 'Ibis type of reactor is cooled by liquid metal 
sodium and moderated by graphite. It requires sliglitlv enriched uranium 
fuel. 

► When cuneiit helicopter production contracts arc completed. Armv will 
be the largest rotary-wing operator. Army has 1,000 helicopters in service 
or on order; Navy about 630. and USAF 550, 
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ARDC Shuffles Weapons Systems Pattern 


* Development planning ami procureinenl to be shifted 
from Dayton to Baltimore, later to Andrews Field. 

* New operation will be an industrial-type organization 
to facilitate dealings with aircraft and parts builders. 


Bv Robert Hotz 

Focal point for Air Force planning 
and procurement of weapons system de- 
rclopment will shift soon from Dayton 
to Baltimore and eventually to Andrews 
Field, Md. 

This is what the new reorganization 
of the Air Research and Development 
Command headquarters means to the 
aircraft industry. The headquarters 
shift was implemented last week bv 
Lieut. Gen, Donald L. Putt, ARDC 
commander, It is coupled with plans 
to shift ARDC headquarters from its 
present location in downtown Balti- 
more office buildings to a new struc- 
ture to be built at Andrews Field. 

► Industry Effects— Here are the major 
points in the ARDC reorganization that 
will affect the aircraft industry: 

• Weapons system dcsclopment plan- 
ning and procurement will shift from 
Wright Air Development Center to 
ARDC headquarters. 

• ARDC headquarters will be modified 
from a standard military-t\pe organiza- 
tion in the direction of an industrial- 
type organization to facilitate dealings 
with the aircraft indu.stry. 

• Weapons system project officers and 
key personnel from ARDC head- 
quarters will be assigned to specific 
systems throughout their development 
and production cycle to insure techni- 
cal continuity and facilitate closer li- 
aison with industry technical teams- 

• Guided missiles office will be estab- 
lished in .^RDC headquarters to co- 
ordinate ail USAF development activity 
in this field. Col, H. J. Halbersfadt will 
head this office, 

• Atomic energy office will be estab- 
lished in ARDC headquarters, report- 
ing directly to General Putt. T^is office 
will be headed by Col. William D'Et- 
tore and will be concerned primarily 
with developing USAF capabilities with 
thermo-nuclear weapons in addition to 
nuclear propulsion for aircraft and other 
atomic ene^ applications of interest 
to USAF. 

• Directorate of Research will be estab- 
lished, headed by Col. Don Flickinger. 


This will include the present Office of 
Scientific Research under Lt. Col. 
W'illiam O- Davis, plus Geophysics Di- 
vision, headed by Lt. Col. R. F. Long, 
and the Bio-Sciences Division (formerly 
human factors), headed by Col. J. M. 
Talbot- 

► Centralizes Authority-Gen. Putt told 
Aviation Week the reorganization svas 
the result of a four-month survey of 
•\RDC problems and was a significant 
stqj in the evolution of the command 
toward the mo.st efficient and effective 
methods to fulfill its research and de- 
\elopment mission. 

“Wc arc centralizing rcsponsibilih' 
and authority for new wcapon.s ss stems 
in a more streamlined organization to 
make the most effective use of the lim- 
ited number of experienced and senior 
technical personnel a\-ailable to the Air 
Force,” he said. “We arc tailoring 
ARDC into a more industrial type of 
organization to do the research and de- 
velopment job and super-imposing a 
minimum of the military-type organiza- 
tion necessary because ne arc a militan- 
command." 

Bluest news to the aircraft industry 
is the shift in sveapons system planning 
and procurement from Wright Air De- 
velopment Center to ARDC headquar- 
ters. 

For background on how the weapons 
s'.stera development was handled under 
the former system see Aviation Week 
(Aug, 17. 1953, p. 81). 

Under the new plan, the Directorate 
of Weapons Systems in ARDC head- 
quarters will handle all sscapons ss'stems 
planning from tire time the general op- 
erations requirement is received from 
USAF headquarters through preparation 
of general design studies and the ap- 
proval of a system development plan 
by USAF headquarters. Col. Ernest 
Lunggren lieads the Weapons System 
Directorate in ARDC headquarters. 

► ARDC to Assign— The Directorate of 
Weapons Systems will also break up the 
general operations requirement into 
supporting systems and component de- 
velopment programs required for the 
overall weapons system and assign por- 


tions of this job to the technical direc- 
torates in ARDC headquarters and the 
ARDC centers, lii the future the 
technical laboratories at Wright Field 
will get their assignments from ARDC 
headquarters instead of directlv from 

wa5c. 

Selection of a contractor to develop 
the weapons system and contract nego- 
tiations for this development will be 
handled bv the ARDC headquarters 
procurement directorate headed bv Col, 
J. R. "Bob" Martin. 

► WADC Monitoring— After the devel- 
opment program has been planned, ap- 
proved and contracted for by ARDC 
headquarters it will be turned over to 
the Weapons Systems Office (formerly 
directorate) at Wright Air Develop- 
ment Center for implementation. Thus 
the focal point for industry during 
the planning, competitive design study 
and development procurement stage 
will be ARDC headquarters. During 
the actual development cycle, focal 
point will be the joint project offices in 
the weapons system office at WADC. 

ARDC feels that actual development 
should be monitored by the jfo at 
WADC because of the necessity for 
daily contact with both the WADC 
technical laboratories and Air Materiel 
Command on technical and procure- 
ment problems. 

► Personnel Transfer— Howeser, ARDC 
plans to get a better continuity of its 
effort on systems development bv 
physically transferring the system proj- 
ect officer and a few key personnel on 
any specific system from the Weapons 
System Directorate in ARDC head- 
quarters to the JPO at WADC when 
tne system shifts from the planning to 
the development phase. 

Tims it will be possible to have a 
small, key group of military personnel 
monitor a system development from 
inception to large-scale prMuction and 
paralleling the industrial technical teams 
with whom they will work. 

Many of the senior teclinical civil- 
ian personnel now working in the 
WADC Weapons System Office will 
be transferred to ARDC headquarters 
where they will be used in the new 
systems planning and development pro- 

It is cs'idcnt that the .\RDC reor- 
ganization, particularh’ as it affects 
weapons systems des’elopmcnt, was 
aimed at meeting specific industrv ob- 
jections to the former planning, der'cl- 
opment and procurement methods. 


AVIATION WEEK, 


22, 19S4 


Congress Gets Red Plane Facts 

Aviation Week photos cause stir in ofKcial ^ a.sliington; 
Symington says they prove Defense underrates Russia. 


Publication by Aviation Week of 
tlie first photographs and technical data 
on the capabilities of two new Russian 
intcicontinental bombers stirred official 
Wariington last week. 

Reactions included: 

• US.\F intelligence experts were study- 
ing negatives of the Aviation Week 
photos of the 11-38 and Tu-200 bomb- 
ers, as well as other data provided by 
this magazine on USAF request. Prints 
of the two Russian bomber photographs 
were shown to intelligence experts in 
USAF headquarters by Aviation Week 
before publication. 

• Sen. Stuart Symington former USAF 
Secretary, cited the Aviation Week 
photos and data on the I1-3S and 
Tu-200 as evidence that the Defense 
Department was continuing to under- 
estimate Russia’s capability to deliver 
atomic air attacks on the United States. 
Symington's charges were made in a 
.speecli on the Senate floor. 

• Defense Secretary Charles E. 3V'ilson 
canceled his weekly press conference 
and was not available for comment on 
cither the Aviation Week photos or 
Symington’s charges. W'ilson was re- 
ported vacationing in Miami. 

► Text of Speech— Following is the text 
of Sen. Symington’s Senate speech; 

"Mr. President, prior to reaching an 
opinion on the new-look military bud- 
get, 1 have been attempting to analyze 
the figures in that budget and the rea- 
soning behind them. 

"If the photographs in the current 
issue of Aviation Week, an outstand- 
ing McGraw-Hill publication, are cor- 
rect— and I am assured that they are 
correct— then it is obvious that what 


some of us have feared for a long time 
has come to pass, namely, the Soviets 
are making further inroads on the air 
superiority of the United States in this 
air-atomic age. 

"We mav have mote nuclear bombs 
than they, but no one needs an excess 
number of rifles to destroy an enemy. 

"The first of these photographs, the 
.irticle says, shows the llyushin-38, a 
modern swept-back-wing unit with four 
turboprop engines— a class \vc do not 
have. Its size, according to experts, 
would appear to be somewhere between 
that of our B-47 and B-32— that is, 
.somewhere between medium range and 
long range. 

"The second photograph shows tlie 
Tupolev-200, a new and very long- 
range, swept-back-wing bomber driven 
by six turboprop engines- This bomber 
is of a weight and general performance 
comparable to our B-36, but far more 
modem. The article points out that 
the Tupolev-ZOO has great speed, 
atomic capacity, and intercontinental 

► Old Look?— "If this information is 
correct, I respectfully ask my colleagues 
to give full consideration to just what 
these disclosures mean to the security 
of the United States today and in the 
immediate future. Could I't be that the 
Soviets already have had a new look for 
so long a time that to them it is now 
an old look-in any case a new look in 
being? 

“The article reports that the latter 
bomber is in squadron service in north- 
ern Russia, right across the Polar Cap 
from N'ortli .America. If this be true, 
then the Soviet position from the stand- 


point of a combination of performance 
uiordiiiated witli atomic potential may 
l>e superior to ours, because we have 
not a single modem long-range bomber 
wing in action. 

"Note that both these new bomben. 
according to the experts have radar 
bombsights. 

"fust prior to World War 11. 
•America had no knowledge of the po.'.- 
session of thouMiids of Zero fighters by 
the Japanese, llie refusal to recognize 
the production ability as well as the 
engineering capacity of our enemy cost 
this countrv billions of dollars in trea- 
sure, plus manv thousands of American 


► Past Experience— "Some years ago, 
when, as Secretary of the Air Force. 
1 presented to higher authority photo 
graplrs of the new MiG-15, I was told 
the Soviets were not capable of pm 
ducing such a plane, and that probabh 
the pictures were 'faked.' When we 
entered Korea and were greeted by hun- 
dreds of the at-that-time world’s bc.st 
fighter, the MiG-15, again it was ob- 
vious that we had underestimated both 
the production capability and engineer- 
ing genius of our enemy— and this, too. 
cost us hcavilv in treasure and blood 
"On Mav 20 last, at the time when 
some were bitterlv protesting against 
the S5-billion Air Force cut, in a hear- 
ing before the Senate Subcommittee 
on Militarv Appropriations, the Depart- 
ment of Defense asserted that the 
United States had more long-range 
bombers than Soviet Russia; also it 
was stated that there were indications 
that the Soviet was concentrating on 
fighter planes and defensive craft. The 
Sccrctarv of Defense added. '1 think out 
people can take some comfort in that.’ 
"If the news story about the new 
bombers is correct, where is the com- 
fort? On the contrary, wc may now be 
looking down the banel of a possible 
intercontinental attack. 
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“Last Sept. 29 the Secretary of De- 
fense stated: 

“‘The Russians’ best bomber is an 
improved version of the B-29.' 

“And on Oct. 6 he added: 

“ ‘It will take the Russians at least 
three years to get either the aircraft or 
a droppable bomb to deliver a hydtc^en 
attack on the United States.’ 

“He further stated: 

“ 'We give the Russians credit for 
having aircraft that thev just don’t 

“If the stoiy and the photographs to 
which I have referred are conect, how 
can one justify such statements? 

"Many persons believe the Soviets 
are ahead of us in the development of 
the hydrogen bomb. I do not know 
about that, hut I do know that any 
statement made by the department to 
the effect, ‘it will take the Russians at 
least three years to get the aircraft to 
delis’er an attack on the United States,' 
was incorrect even before these photo- 
graphs were published- 
► Fata! Mistake— "If America makes 
another mistake— this time in under- 
estimating Sosiet engineering and pro- 
duction ability with respect to long- 
range bombers, as we already have done 
with respect to fighters— it could well 
be the Inst mistake we shall ever be 
allowed to make. 

".A ‘new look’ should be a two-way 
look. It should look inward svith re- 
spect to our economic development and 
national militarv power. It should look 
outward so as to fix the nature of the 
power of a possible enemy. 

“Again 1 plead that the Administra- 
tion frankly give the Congress and the 
American people all truth about the 
strength of our possible enemv which 
will not help that enemy in its develop- 
ment of plans and we.ipon.s necessary 
to accomplish its oft-announced inten- 
tion to destroy the free world” 

Canada Builds New- 
Early Warning Radar 

Toronto— Royal Canadian Air Force 
is building a low-cost radar network to 
supplement the joint U. S.-Canadian 
early warning system. 

Details of the new radar, developed 
by McGill University at Montreal, are 
classified as secret by the military, It 
is known, however, that the “McGill 
Fence’’ is less expensive to build and 
to operate than conventional mdar sta- 
tions but is not as effective as regular 

Location of the new screen also is 
secret, other than that it is not being 
constructed in the far north. 

Canadian Defense Research Board at 
Ottawa thoroughly tested the radar 
screen before it w.is turned over to 
RCAr. 


Jet Evaluation 

• CAA says U. S. airlines 
will fly turbines by ’58. 

• Study lists preparatory 
steps for start of service. 

American turbine-powered transports 
should be flying the nation's airplanes 
within the next three to five years. Civil 
Aeronautics Administration predicts. 

The forecast is made in the year-long 
study by CAA's turbine-powered trans- 
port evaluation team, headed by George 
W. Haldcman, special assistant to A. S, 
Koch, director of CAA's Office of Avia- 
tion Safety. 

► Domesbc Service First- Turbojet and 
turboprop transports will be flying do- 
mestically before they are used in inter- 
national service, the study says, and 
civil cargo flights may precede passenger 
operation. 

The sun’cy cites two principal de- 
velopments that will speed introduction 
of jet airliners in the U. S.; 

• Accent on speed brought about by 
Douglas DC-7s and Lockheed Super 
Constellations, both powered by 
\\'right Turbo Compounds. 

• Impact of British turbine-powered 
transports. 

The report was compiled after a 
scar of study in jet transport research, 
design, test and operating problems 
u’ith manufacturers, operators, military 
and research agencies in the U.S. and 
abroad. 

Members of the CA.A team: Harold 
O. llookstra. Robert J. Auburn, Robert 
V. Ford. Robert F. Gates and Burdell 
L. Springer. 

► Recommendations- In summing up 
its findings, the transport team makes 
these recommendations: 

• C.AA should obtain experience with 
several civil turbine transport designs, 
while developing policy rulings from 
which specific Civil Air Regulations 
may be proposed as experience indi- 

• Thorough testing, including simu- 
lated airline service and carriage of 
cargo, should be done prior to use of 
jet airliners in scheduled passenger 
operation. 

• Key CA.A engineers, pilots, mainte- 
nance and operations personnel should 
be giren special and continuing train- 
ing and education to prepare for certi- 
fication and operation problems in the 

• Close coordination should be main- 
tained among representatives of air- 
frame manufacturers, powerplant manu- 
facturers, airline operators and CAA in 
deselopment of turbine engine installa- 
tions in the nesv transports. 


• Close liaison should be established 
among CAA. the military, research or- 
ganizations, and the industry to obtain, 
correlate, exchange and study informa- 
tion gained from operation and main- 
tenance experience. 

• National Advisory Committee for 
Aeronautics .should accelerate and ex- 
tend its VGH (speed-acceleration-alti- 
tude measurement) and other related 
programs in cooperation with airlines 
and military services to obtain well- 
instrumented data and statistics in 
operation, particularly for flight, struc- 
tural and powerplant purposes. 

• NACA should shtdy the overall prob- 
lem of ditching and off-airport landings 
because of the substantial differences 
from present transports that will be 
introduced by the use of pods and other 
unusual engine locations. 

• Additional study shoultl be conducted 
on the possible development and use 
of the bypass nr ducted-fan engine 
principle. 

• Research should be conducted on 
means of improving tire-to-runway fric- 
tion under adverse conditions. 

► Airline Service-The study predicts 
turboprop and turbojet transports may 
come into service at about the same 

The turboprop is viewed as becoming 
an important fiictor in aircoach, cargo 
and possibb' in local service and execu- 
tive aircraft operation because of its 
lower direct operating costs. 

The bypass or ducted-fan engine, “a 
type of turbine powerplant intermediate 
between the turbojet and the turbo- 
prop." may have promise in the high- 
speed transport field, the team savs. 
"because of its potential advantages in 
low speci^c fuel consumption and re- 

► Development— Problems to be coped 
with in the development of turbine- 
powered transports, the evaluation team 

• Structural designs strong enough to 
meet the faster speeds with satisfactory 
comfort for the passenger, while com- 
pletely maneuverable with adequate- 
margins against fatigue failures. 

• Reliable pressurization for operation 
at higher altitudes. 

• Control s^tems with feel character- 
istics as good as present transports. 

• Configurations and location of power- 
plants providing maximum insurance 
against “catastrophic damage’’ from cn- 

• Engine designs inrorporating careful 
provision avainst contamination of the 
air taken directly from the compressor 
for cabin pressurization. 

• .Applying lessons learned from past 
uropeller-rcvcrsing problems and best 
features of “fail-safe" design tn trirbo- 
pron propeller and power controls. 

There is considerable optimism that 
:i practical device, srhieh provides about 
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40% thrust in reverse svithout appre- 
ciable penalty in normal operation, will 
be developed' in time for use in the first 
civil jet transport operation in tlie 
United States. 

• Probable use of water for thrust aug- 
mentation. It is likely that 20% of 
afterburning may be used for certain 
longhaul operations, but noise and ap- 
pearance ol flame “svill militate against 

• Preventing adverse effects in opera- 
tion and in maintenance, probably 
through a closely controlled uniform 
grade of fuel. Cost and space advan- 
tages of a kerosene-base fuel will justify 
its use in the transports over a gasoline- 
base fuel, 

• Substantial improvements in electri- 
cal equipment and possible isolation 
from tlie pressurized cabin for the 
higher-speed, higher-altitude turbine- 
powered aircraft, 

• Many controls, components and de- 
tails, such as ground inspection doors 
and drag devices, become of primary 
importance. 

• Further work on brakes or other de- 
celerating devices. 

Because of high purchase and operat- 
ing costs of the equipment, as well as 
operational unknowns, test programs 
leading to the integration of turbine 
aircraft into airline operating fleets will 
require thorough planning, the survey 

Despite earlier reports to the con- 
hary, the CAA team has found that 
turbine transports will be able to oper- 
ate from present-size airports "except 
for such continuing improvements and 
gradual increases in length as may 

No substantial change in present 
CAA airport standards is anticipated 
by the evaluation team. 

► No Runway Limitation— Turboprop 
aircraft probaSly will not be limited by 
takeoff runway dishince, the report indi- 

'Die jet transports are being designed 
to operate over present routes from 
present airports. 

A chect of designers has brought 
these figures: 

In domestic operation, a 6.400-ft- 
takeoff runway length will be required 
for a 2.000-mi. fliglit. 

Transoccan operation will require 
8,400-ft. takeoff runway lengths for 
flirtts of 3,000 mi. or more. 

Development of special new loading 
ramps and passenger loading busses is 
foreseen because of the noise and blast 
effects of turbine-powered aircraft. New 
methods of traffic separation at high 
altitudes probably will be necessary, the 
report says. 

Present '\?OR, DME and ILS systems 
“should prove to be adequate for tur- 
bine-powered aircraft and terminal 
operations.” 


AA Loses First Court 
Fight for Mexico Route 

American Airlines’ proposed nonstop 
service between New York and Mexico 
City will be delayed indefinitely. 

Three judges of the Circuit Court 
of Appeals in the District of Columbia 
have ruled in favor of Eastern Air Lines 
and Pan American World Airways’ pe- 
titions to prohibit inauguration of 
American’s new service, holding it 
would damage EAL and PAA business 
in the Southwest (.Aviation Week 
F eb, 15, p. 88). 

The case will be reviewed by the 
court after Eastern and Pan American 
file briefs detailing their eases within 
the next month. Civil Aeronautics 
Board, which approved the service, has 
25 days after the airlines have filed 
their briefs to file an answer. 

CAB exempted American in a three- 
two decision so that tire airline could 
begin nonstop Mexican service. Now 
that the court has ruled in favor of the 
Eastem-PA.A stay, the Board’s exemp- 
tion decision will be reviewed in detail. 

Indications are the case will be 
.speeded up in order to come within the 
current court schedule, which ends 
June 30. 

ODM Spurs Titanium, 
Airport Expansion 

Office of Defense Mobilization is 
offering the incentive of rapid tax 
amortization to spur construction of 
airport facilities and titanium process- 

f)DM set an expansion goal of 37,- 
500 tons a year by 1956 for titanium 
processing f.icilities. Current capacity 
is 7.680 tons a year, and expansion to 
1 1,800 tons a year by 1956 has been 
programmed. I'acilitics to increase this 
capacity to 37,500 tons will be eligible 
for tax benefits. 


■An open-end goal was set for expan- 
sion of airports. Such facilities as 
hangars for major overhaul, modifica- 
tions and repair, storage of aircraft and 
parts, and other terminal facilities are 
eligible for rapid tax amortization bene- 
fits. 

ODM also put facilities for military 
aircraft back on the list of eligibility 
for tax benefits- In December, mili- 
tary aircraft facilities were suspended 
from the list, pending a review to de- 
termine whether expansion was suf- 
ficient for American defense require- 

USAF Grounds H-21s 
After Third Crash 

USAF grounded its fleet of about 30 
ll-21s last sseek following the crash of 
one of the Piasecki helicopters near 
Trois Pistoles. Quebec. Two ,\ir Force 
officers and Piasecki field representative 
3\’illiam Blcnkin were killed in the 
accident. 

The aircraft was en route to Goose 
Bar-, Labrador, for duty with the North- 
east Air Command. Piasecki service 
manager Tlioinas Pierpoint left imme- 
diately for the crash scene to assist in 
the investigation. 

Quebec crash was the third for the 
H-21. and USAF’s decision to ground 
the copter followed quickly- First crash 
occunra in Greenland Nov. 17, 1955, 
and another broke in two Dec. 23. 1953, 
while undergoing dive and pullout tests 
in Peimss'lvania (Aviation Week Jan, 
4.pl5).' 

Deliveries of the H-21 to operational 
units started late in 1953 and the Air 
Force had been putting them through 
operational suitability tests, particularly 
to determine capabilities of the craft 
in Arctic rescue work. 

US.AF and -Armv orders for the H-21 
\\'ork Horse will keep Piasecki's Mor- 
ton. Pii., plant mnnins through 1955. 
RC.\F has ordered six H-21s. 
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Business Flying 

Why Executives Like Their Planes 


Despite certain drawbacks and the 
high cost of operating business air- 
craft, most companies using them arc 
pleased with the results and would hesi- 
tate to eliminate them. 

This is the basic theme of a special 
report on "Managing Company Air- 
planes." released by the National In- 
dustrial Conference Board last week, 
in which predictions were made for 
continued growth of the business 9y- 

^ICB attributes the tremendous in- 
crease in number of U. S. companies 
taking to the ait in their own planes to 
seseral factors: 


• As a result of the rise in commercial 
air travel during World War II, many 
c.'recutivcs came to appreciate the air- 
plane’s advantages. 

• After the war, a large number of sur- 
j)lus aircraft were made available at very 

• Cunent tax structures have made ac- 
quisition and operation of a private 
plane attractive to maiiv companies that 
previously miglrt have been deterred by 
lire relatively high cost of purchasing 
and operating such a plane. 

Combined, says NICB. these factors 
have produced a four-fold increase in 
companv ownership of airplane’s since 


the end of World \Var II. Tire board 
repeats the popular claim that currently, 
counting single-engine planes, there are 
approximately 10,000 such aircraft in 
operation. 

mother Advantages— Citing additional 
advantages of business flying, NICB 
points out that the private plane com- 
bines the speed of commercial air travel 
with much of the flexibility of automo- 
tive travel. Further, says the board: 

• It provides complete flexibility in de- 
parture or arrival time and offers maiiy 
times the choice of destination that is 
possible bv commercial air travel. 

• It also eliminates the time-consuming 
dog-1^ and transfers that often make 
commercial air travel beuveen outlying 
towns inefEcient. 

This management tool is viewed as a 
mixed blessing by most company ex- 
ecutives, NICB points out. On the 
credit side, company airplanes ease the 
wear and tear that executives experience 
from extensive travel. 

► Ad Medium— The company plane also 
offers a retreat from the noise and dis- 
traction of commercial travel and per- 
mits the conduct of important business 

NICB adds that it cannot be over- 
looked as a good advertising medium as 
well as an excellent means of entertain- 
ing important clients. 

One company points out in the re- 
port that in this age of high-pressure op- 
eration and high executive mortalits-, 
the company makes it possible for an 
executive to get far awav from his desk 
for brief respites— thus increasing his 
effectiveness and his value to the com- 
pany and the nation. 

But some executives take a dim view 
of the company plane, NICB finds, not 
because of any reservations about air 
travel, but because it puts mote strain 

► Dissenter— Tlie report quotes one 
such executive: "Thanks to the acquisi- 
tion of our airplane. I now have to 
wrestle with twice the number of prob- 
lems I did formerly. \ lot of these 
problems used to be solved because I 
couldn't get there in time to be of help, 
or our plant managers didn't want to 
ask me to make such a long trip to 
help them. 

"But now they nonchalantly a.sk me 
to jump in the plane and fly out, or 
else they pop up at my desk with tfieit 
problcms-liaving just flown o\cr for 

Such thinking does not represent the 
majority of executives, however, savs 
NICB— emphasizing that the findings 
would seem to indicate that business 
flying is here to stay. 

► Two Groups- The board’s report was 
undertaken as part of a continuing 
series of studies in business policy. It 
was prepared by Leonard R. Burgess 
and Malcolm C. Neuholf, members of 
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NICE’S Division of Business Practices. 

Main purpose of the study was to 
assist two groups of U.S. companies: 

• Those considering purchase of an air- 
craft for executive use. 

• Those that currently are operating 
planes but would like to compare their 
aircraft operations with those of other 
companies. 

Taking sample companies, tlie analy- 
sis shows the types of airplanes being 
used, cost of operating them, source ol 
pilots and how they are cliosen and 
tiained, and the rules which govern use 
of aircraft in a representative cross sec- 
tion of U. S. business firms. 

► Cost Comparison— In its analysis. 
NICB breaks down operating costs and 
compares them bv aircraft tvpes for 
1952. 

Items considered in each operation 

• Salaries, wages and employe benefits 
for all aircraft personnel. 

• Gasoline and oil. 

• Maintenance, materials and supplies. 

• Depreciation. 

• Other expenses, including hangar ren- 
tal, landing fees, administrative costs. 

Complete copies of the study ate 
available only to companies associated 
with the National Industrial Confer- 
ence Board, although exceptions will be 
made for educational institutions and 
gos’crnmcnt agencies. 

Build Pilot Reserve. 
ICAO Chief Warns 

Ottawa — Western governments 
should follow Canada’s lead in sponsor- 
ing flying clubs and schools to counter- 
balance Russia's “immense reserve" of 
lightplanc and glider pilots, warns Sir 
\Villiam P. Hildrcd, director general of 
International Air Transport Assn. 

"Flying in Russia is a strictly nation- 
alized sport and 1 am told that you 
liave to nave the qualifications of a first- 
class soldier before they will bother 
about you,” he rtmorts. 

"The Peoples Civil Flying Organiza- 
tion there is on a scale far exceeding 
anything else in the world.” 

Hildred says Canada’s scheme, com- 
bining individual initiative with govern- 
ment aid. produced 1.000 priv.ite and 
1 50 commercial pilots during 1953. 

Titanium Price Cut 

Titanium Metals Corp. has reduced 
the price of processed titanium 12%, 
.1 cut that will apply to present orders 
for S2 million in commercially pure 
sheet and plate and all future pur- 
chases. 

Tlie firm has not yet perfected and 
put into production an alloy sheet 

E roduct, the primaiy requirement for 
ighspeed aircraft and guided missiles. 


PAA Wins Missile Base Contract 

Airline will operate ARDC’s teat center at Patrick AFB, 
Fla.; RCA is subcontractor for electronic facilities. 


By Frank Shea, Jr. 


Pan American World Airways will 
take over operation of the Air Force 
Missile Test Center at Patrick AFB, 
Cocoa, Fla., under terms of a contract 
awarded by Air Research and De- 
velopment tommand. Radio Corp. of 
America will act as subcontractor. 

Signing of the agreement concludes 
more than six months of negotiations, 
and confirms earlier .Aviation Week 
reports that such a plan would be put 
into effect (July 27, 1953, p. 10; Feb. 
I, p. 11). 

► Contract Operation-Air Force de- 
cided on contractor operation of the 
missile range for two reasons: 

• The missile test program has been 
retarded seriously by lack of adequate 
technicians to man the down-range, 
data-gathcring stations. 

Earlv last vear, 12 organizations sub- 
mitted proposals for operation of the 
range, in accordance with ARDC re- 
quests. Eacli was asked to define the 
extent of the work to be done, as well 
as estimate the cost. The joint proposal 
of PAA and RCA was judged the most 
practical and received Air Force's nod 
last July. Negotiations began at that 


'Terms of the final contract have not 
been revealed. But indications are that 
tlie operation will be much the same 
as that of Aro, Inc., at Arnold Engineer- 
ing Development Center, Tullahoma, 
Tenn,, with Pan American responsible 
for over-all operation of the range and 
RCA handling the electronic facilities. 

► 1, 000-Mi. Range— AFMTC is a po- 
tentially valuable laboratory, not only 
for testing of long-range Air Force mis- 
siles but for those of other agencies as 
well. Beginning at the Cape Cana- 
veral launching site, it has a ranee that 
extends 1.000 nautical mi. tfirough 
tlie Bahama Islands to Puerto Rico. 

Through this area. USAF maintains 
five down-range stations on the islands 
of Grand Bahama. Eliictlicra, San Sal- 
vador. Grand Turk and Mayaguana— 
each with its own communications cen- 
ter and telemetry receiving station for 
|3urposes of recording missile perform- 
ance data. Two additional stations 
arc planned for the Dominican Repub- 
lic and Puerto Rico- 

ARDC indicates that Pan American’s 
extensive knowledge of thi.s area was 
an important consideration in awarding 
of tlie contract. 

► Projected Plans- P.AA’s technical and 
route-planning experience also will come 


in handv should Air Force decide to go 
ahead with projected plans for extension 
of the range. It is expected that the 
1,000-mi. mark will be greatly increased 
as longer-range missile requirements de- 
mand it. 

If flic range were extended along 
its present pth from Cape Canaveral 
down the chain betivccn the Domini- 
can Republic and Puerto Rico, the 
flight line could be continued to cut 
across the northeast comer of Brazil. 
From there the next landfall is the 
southern tip of Africa. 

Brazil would seem to be a practical 
terminus for the range for some time 
to come; an impact area there would be 
about 3.500 mi. from the launch point. 
If the missile could be turned there 
and flown back, 7,000 mi. is the obvious 
range distance. 

► Technical Outposts— Pan American 
and RCA personnel will tun the down- 
range stations, or technical oncosts as 
they sometimes ate called, with each 
installation manned by 100 to 150 
hand-picked technicians. 

A typical installation will find these 
groups handling complete radio and 
wire communications, a weather sta- 
tion. range safetv' center, telemetry 
receiving station, radar and optical 
tracking center, an airstrip and living 
quarters for personnel. 

Indications are that tlie airline also 
will handle maintenance and serx’icine 
of all facilities at the Cape Canaveral 
launching site, as well as all ferri’ing 
operations involving transfer of person- 
nel and supplies to and from down-range 
stations- 

Presently. small supplies needed for 
operation of these stations ate flown in 
by Fairchild C-ll9s. Bulk supplies are 
sent down in the holds of landing craft. 

► ■resting the "Birds”- Big part of the 
P.\.'\-RCA operation will be a close 
working relationship with various mis- 
sile contractors. 

Like most otlier development test 
centers of ARDC. contractor .seniee is 
a nuijor responsibility at .AFMTC. A 
large share of this responsibility will 
be turned os'et to the P.A.A-RCA team. 

Purpose of the range and supporting 
scr'ices is to help a missile contractor 
get the kind of data he wants. 

As in other centers, the contractor 
is the boss; his tests can covet any rea- 
sonable ground, and he can ask for— 
and get— any reasonable support he 
needs. When his test is finished. PAA 
and RCA will furnish him all perti- 
nent data in a package. 

► Range Safety— Safety of the range is 
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the only consideration tliat can over- 
rule a contractor’s wishes. It is expected 
that Pan American will handle this 
responsibility which includes; 

• Clearing of the range prior to a mis- 
sile launching bv means of "polly” 
planes that cruise the entire area, 
equipped with loudspeakers for warn- 
ing ships and small fishing boats to 
vacate the range. 

• Control of missile once it becomes 
airborne, with the power to destroy 
the bird if it should veer off course or 
hA to respond to control. 

Destruction of a missile is accom- 
plished by means of a destructor mech- 
anism actuated by a firing key operated 
at the cape launching site. 

Automatic plotting of radar data tells 
just where the missile is located inside 
the range. 

Skvsereens check the radar plots bv 
visual observation through a gridded 
telescope field; operators report back to 
inflight safety at the cape. 

► Automatic Range— Ultimate goal is a 
completely automatic range, insofar as 
data recording and reduction goes. Ait 
Force expects that Pan American and 
RCA technical know-how will be the 
means to this end. 

Right now, tracking data is taken 
manually and punched on tapes to be 
fed into the SeaC computer of the 
Bureau of Standards- Telemetering data 
runs through automatic reduction 
equipment from the original tapes and 
is then fed to the computer. 

All data belongs to the missile con- 
tractor. But during the learning stage 
for both Air Force and contractor per- 
sonnel, data has been shared to evalu- 
ate range instrumentation as well as the 
missiles. 

► Extensive Service-National defense 
contracts are nothing new to either 
Pan American or RCA. PAA saw exten- 
sive service in World War II: trained 
flight and ground crews, ferried mili- 
tary aircraft to the various fronts, built 
and operated air bases from Gambia 
and the Gold Coast in West Africa to 
supply British forces in Egypt, partici- 
pate in world-wide airport development 
program and plaved a major role in the 
Berlin airlift in 1948. 

Tlie company also was the largest 
civil operator in the Pacific airlift dur- 
ing the Korean war. 

For RCA, which also saw extensive 
World War II service, the AFMTC 
contract would seem to be another in- 
dication of the company's increasing in- 
terest in aviation activities. RCA's pres- 
ent activities include development of 
aircraft communications equipment, fire 
control systems and more recently, air- 
craft weather warning radar systems. 

The company has S«n working un- 
der contract with ARDC in training Air 
Force technicians for duty at the mis- 
sile test center. 


Tacan Delay 

Plans to install Tacan (new mili- 
tary navigation system) stations at 
five USAF bases, three in California 
and two in Nevada, reportedlv are 
held up by Los Angeles Re^onal 
Airspace Subcommittee pending 
Washington’s clarification of Ta- 
can's "relationship . . . with the 
common sjstem." California Ta- 
cans were to serve as terminal land- 
ing aids, those in Nevada as en- 
route aids. 


ATA Blasts Decision 
To Complete DME 

Air Transport Assn, has criticized as 
"untimely” Civil Aeronautics Adminis- 
tration’s decision to complete installa- 
tion of the civil DME (distance meas- 
uring equipment) air navigation system 
(Aviation Week Feb. 15, p. 14). 

Brig. Gen, Milton W. Arnold, ATA's 
vice president-operations and engineer- 

”It is extremely difficult for us as 
repiesentatives of users of the airspace 
to see why the CAA is going full-steam 
ahead on implementation of DME 
when there is no urgent operational 
requirement at this time for DME. ’Hie 
value of the system of distance measur- 
ing. when applied in traffic control, can- 
not be realized until some answer is 

? ovided to the problem of DME versus 
acan (tactical aerial navigation). 

"A large sum would be involved in 
the installation and operation of CAA 
DME equipment at a time when the 
completion of the VOR range program 
is an absolute ‘must,’ the shortage of 
traffic control personnel is acute, and 
there are a number of spots where 
the decommissioning of low frequency 
ranges are being considered because of 
lack of funds. 

“Adequate navigational aids, com- 
munications, and traffic control person- 
nel are absolute requirements at this 
time; yet C.AA apparently is ignoring 
these problems.” 

The scheduled airline organization 
says it repeatedly has requested in 
writing and verbally that the program 
of DME installation and operation be 
held in abeyance until the problem of 
DME versus Tacan could he resolved. 
Until that is done, ATA claims, there 
is no justification in asking airlines to 
spend millions of dollars for this equip- 

ATA says the CAA announcement 
indicates the problem is solved and 
that airlines should immediatelv pro- 
cure DME equipment. 

"In addition, with militaiy and civil 
aircraft using the same airapace, the 


conflicts tliat may arise through general 
use of two systems would be detti- 
mentai to orderly expansion of both 
inilita^ and civil aviation,” the associa- 

"Two systems would put an added 
workload on traffic control and further 
complicate the traffic control problem, 
which is now the most critical in avia- 
tion,” -ATA says. 

BOAC Asks Slower 
Turbine Development 

Sir Miles Thomas, chairman of Brit- 
ish Overseas Airways Corp., has applied 
verbal brakes to jet transport develop- 
ment in Britain, 

In the Brancker Memorial Lecture 
delivered this month, Sir Miles said: 
", . . In tills year . . . and possibly in 
1955, we ought to lake time out for 
meditation and free-thinking .... It 
is imprudent to make any long-term 
decision.” 

► Wait-and-Sec Policy— Observers this 
side of the Atlantic see this statement 
as formal notice that Sir Miles, first 
and principal customer for any future 
British transports, has adopted a wait- 
and-see policy towards the purchase of 
any successors to BOAC’s present gas- 
turbine fleet of de Havilland Comets, 
Bristol Britannias on order and Vickers 
Viscounts. 

Sir Miles noted that there still is no 
British aircraft that will fly the Atlantic 
competitively and profitably. Five 
British manufacturers-Avro, Handley 
Page, Vickers, de Havilland and Bris- 
tol— ate beating the drums for future 
transports of their own designs, fea- 
turing layouts already proven to their 
own satisfach’on. 

Each of tliese transport designs is 
claimed to be the answer to the North 
Atlantic route problem (Aviation 
Week Dec. 14, p, J2). 

► Time to Decide- But Sir Miles stated: 

. . We shall have good notice of the 

necessity for introducing new types to 
follow the existing known range of 
Comets and Britannias and Viscounts. 

"It will then be time to make up our 
minds whether the next . . . aircraft will 
be deltas with buried bypass engines 
in the wings, or swephving designs with 
conventional tails; whether the power 
unit will be a straight jet or turboprop, 
whether the aircraft will be a land plane 
or a flying boat.” 

Such an aircraft might even have 
podded engines. Sir Miles hinted, in 
asking designers not to close their minds 
to the possibility. 

The airline executive acknowledged 
that .American competition could put 
on the pressure for further performance 
development and that U, S. industry 
could produce ". . . a fine workmanlike 
job in vast quantities.” 
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Every fighter, 
every bomber, 
every transport is 
Hydro-Aire equipped 


HMOAIRE 

3000 Wlnona Avenue, Bubbank, Calu-. 
Subsidiary of Crane Co. 


If you have a need for a motor-operated gate valve, Hydro-Aire has the answer 
...already proved in service up to extreme temperatures and acceleration loads. 
Almost two vears ago HycIro-.Aire set the standard in motor-operated gate 
valves w'ith its new "3000” Series. The basic design was a complete departure— 
and a long step forward— from all other available \ aU cs in this category. The 
improvement in design was radical but simple: the valve was lighter, more 
compact, less expensir c. Rubber and synthetic rubber were completely elimi- 
nated. The unique clutch and manual override gave greater safety and 
efficiency. 

The valve’s overwhelming advantages were immediately recognized. Cus- 
tomer requirements to date have resulted in over 70 versions of the basic 
design. Today— with a complete line of tested and proven “3000” Series valves 
—we believe we can meet anv requirement you may have for motor-operated 
gate valves. Write today for the complete story of the “3000” Series. 


lEAR VGI SYSTEM 
...SIXTH SENSE 
FOR THE BOEING B-47 


In high-speed maneuvering hazardous errors are intro- 
duced by conventional attitude indicating instruments. 
For greater safety, the jet plane needs something special 
in tlie way of an attitude indicator. For the Boeing B47 
and other jet bombers and fighters, this critical function 
is performed by the Lear Vertical Gyro Indicator System. 

Operating as the plane’s “sixth sense" tlie Lear VGI 
system is designed to measure and display deviation from 
horizontal flight with near-perfect accuracy and speed. 
All necessary gyros, amplifiers, and power supplies arc 
contained in one compact unit whioli is remotely 
instaUed, transmitting pitch and roll intelligence elec- 
trically to the fliglit attitude indicator, The Lear VGI may 
also be used as a master vertical reference for an auto- 
pilot, radar, or other equipment. 

Let us discuss your problems in instrumentation. We 
have been solving the tough ones for almost a quarter 
of a century. 



LEAR INC* GtAND RAPIDS DIVISION . 

110 IONIA AVE.. N.W., eSANO RAPIDS 2, MICHIGAN I 


NAA Reports Top 
Execul.ve Salaries 

Nortli Aiiicrican .Aviation paid its 
board cliairman, J. II. Kindclbcrgci, 
5168,750 for tlic fiscal year ending 
Sept- 50, the firm reports to Securities 
& Exchange Commission. 

J. L. Atwood, NAA president, re- 
ceived $125,500; R. A- llambcth, vice 
president and treasurer, 559,500; Ray- 
mond H. Rice, vice president, S66,006; 
and J. S. Smitlison, vice president, 559.- 
692. 

All officers and directors received a 
total of $650,097 fot the year. 

North American reports its top execu- 
tives will receive the following income 
when tliey retire at age 65: Atwood, 
518,000; Kindelbctger, 518,000; Luin- 
Iwth, $15,264; Rice, 516,068; and 
Smitlison, $14,459. 

Merger Chances Fade 
For Pacific Airlines 

(McGraw-Hill World News) 

Melbourne— Britain, Australia and 
New Zealand probablv will not approve 
an agreement calling for the merger of 
three large Pacific airlines into one 
strong carrier capable of competing with 
Pan American World Airwavs, authori- 
ties here report. 

The three governments are not satis- 
fied with parts of the plan to combine 
British Commonwealth Pacific Airwavs, 
Tasman Empire Airlines and Qantas 
Empire Airways (AvtATioN Week Sept. 
22, 1952, p, §8) and are not expected 
to ratify the agreement in its present 
form. 


Extra-Fare Flight 

Surcharge of $5 each way will be 
placed on United Air Lines execu- 
tive, "for men only” flights between 
Chicago and New York, establish- 
ing the onlv extra-fare service in 
U. S. 

Scheduled to go into effect Mar. 
16, the new rate is subject to Civil 
Aeronautics Board approval. 

On Mar. 10, UAL will charge 
from $5 to SIO for private state- 
rooms on Pacific Coast Strato- 
cruiser flights. 


► Airliue Opposition— .At least one of 
the carriers also is opposing implemen- 
tation of the merger. 

Industry observers predict tlic tlircc 
countries will not start new talks to iron 
out disputed [Mrts of the agreement be- 
cause the original plan took more than 
a year of discussions and negotiations. 

Lack of an agreement means BCPA 
will continue operating under its pres- 
ent ownership, or with slight changes, 
for the next few years. 

► New Flcets-The airline’s executives 
ate scheduled to take delivery of Comet 
2As at the end of this year, despite 
fear in certain Australian circles that 
de Havilland’s jet transport will prove 
uneconomical in thi.s area. 

BCPA’s officials believe the Comets 
will add to the carrier's presitge and 
passenger appeal. 

The airline may use its DC-6 fleet in 
trans pacific coach flights and sell some 
of file U.S.-produced tr.msports to Tas- 
man. which will need replacements for 
its flying boats if the merger agreement 
is not ratified. 




New Jet Trainer 

dcsvlupcd by Lockheed Aircraft Corp. with 
private funds shows many new features based 
on firm's experience with the T-33. Desig- 
nated L-245, diis prototype is powered by an 
Allison J-33-A-16A of incteased thrust, 
features a tail-uiounted drag chute and auto- 
niah'c leading edge wing slats (left). Al- 
though siiiiilai to the T-33, the L-743 has a 
higher, larger liorizontal stabilizer and in- 
structor's seat is raised six inches to improve 
observation of student while flying. The 
L-243 will visit AF and Navy bases soon. 


In a TOOLING PROGRAM 


<||N e'Ves 



APPLIED TO TOOLING BY BERG'S 
GREAT AIRCRAFT FIXTURE BUILDING TEAM. 
EXPERIENCE — to give yeu extreme ocurary 
oided by egtirsl instrumentotien. 
EXPERIENCE — te give yeu effirient results 
and save yeu ceslly time. 

EXPERIENCE — to turn yeur plans inie reoU 
■ty with expert craftsmen. 

BERG 

THE COMPUTE ENGINEERING SERVICE 
* DESIGN • BUILD • MANUFACTURE 
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AERONAUTICAL ENGINEERING 


Artouste Makes Good in Sikorsky S-52 



* Firm says French gas 
turbine gives higli speed, 
climb rate; ciainis control 
problems are solved. 

By r-avid A. Andprton 

Bridgeport, Conn.-Stirtling climb 
and highipcod pctformance characterize 
a modified SiMisky S-52 helicopter 
powered by a Turbomeca Artouste 2 gas 
turbine. 

On flight status for a little over seven 
months, the S-52-5 flying testbed has 
been tacking up successful fliglit hours 
with a pQwerplant and drive system 
that most helicopter engineers had 
earlier doomed to failure. 

But Sikorsky engineers beliesed that 
reliable engine control was the answer 
to the prophets of failure, and went 
ahead with the installation. Its perform- 
ance has exceeded their hopes. They 
couldn't be more pleased with atiy 
powerplant, nor with the sprightly per- 
tonnance of the rejuvenated copter, 
they say. 

► First Details— Ralph P. Alex, Sikor- 
sky development engineer on special 
projects, told the first details of the 
engineering and design aspects of the 
modified helicopter to Aviation Week. 

"In the first place," said Alex, 
“there’s no point in using a gas turbine 
unless you can increase the performance 
of the helicopter- We've done that, of 
course. 

"But we get more than improved 
performance,’’ he pointed out. "We 
get the control system we’ve been hunt- 
ing for 12 years’. It's easier to By the 
ship because engine control and govern- 
ing is so reliable and precise that we 
eliminate all coordination between 
throttle and collective pitcli. The pilot 
just touches the throttle once to start 
the en^ne and engage the rotor before 
he begins to fly and doesn’t touch it 
again until he’s through.” 

► Powerplant Scheme— The controver- 
sial engine is the Artouste 2, French- 
designed and-built gas turbine. It de- 
velops over 400 hp. for takeoff and 
weighs about 230 Ib. 

Tlrc engine it replaced was an Air- 
cooled Motor.?. Inc., 0-425-1 reciprocat- 
ing engine rated at 245 hp. for takeoff 
and weighing 372 lb. 

Substitution of the ras turbine for 
the piston engine tesuUs immediately 
in a powerplant improvement factor 
of about three. Nobody will contest 


that advantage of the gas turbine. 

The argument comes when you start 
to talk about the way to take power 
out of the engine through the turbine 
aud deliver it to the rotor. 

There are two ways to do this. In 
the Artouste, the turbine and compres- 
sor are on the same shaft. This arrange- 
ment is called a "fixed-shaft" or 
"coupled” turbine. 

In contrast, the Boeing 502 gas tur- 
bine-earlier installed and flown in a 
modified Kaman K-5— is characterized 
by what is called a "free” turbine. 
There is no direct mechanical connec- 
tion between turbine and compressor. 

In both cases, the turbine output 
shaft drives the rotor head through a 
conventional geared trarumission. 
only difference— and the only point of 
controversy— is the connection between 
turbine and compressor. In a fixed-tur- 
bine engine, the shaft is the link; in 
the free-turbine engine, the working 
medium— air-is the link. 

► Difference— Tlie design difference be- 
tween the two turbines results in com- 
pletely different throttle regulation re- 
quirements for a constant output rpm. 

• The "fixed” turbine requites only 
one speed control or governor to main- 
tain constant rpm. while the rotor varies 
from the no-powet condition of auto- 
rotation to full power. The engine does 
this easily because of its high rotational 
inertia. 

• The disadvantage: If a “topping gov- 
ernor”— which is a limiter on maximum 
power-is installed and the rotor de- 
mands more torque than the engine 
can deliver, the rpm. immediately and 
steeply falls off, and the engine over- 


heats. I'he rotor demand must be re- 
duced immediately, to prevent engine 

• The free turbine engine with topping 
governor will decrease its rpm. slightly 
if the pilot calls tor excess power. This 
rpm. decay will stop at a reduced value 
of rpm., because torque increases with 
rpm. decrease in this type of engine. 
This cliaiacteristic acts as a safety de- 
vice against possible serious loss of rpm. 
during full-power operation. 

• llie disadvantage; Speed governing is 
more difficult because of the very low 
power wheel inertia. To get a constant 
output shaft speed over a wide range 
of rotor power requirements, it is neces- 
sary to design a complex governing sys- 
tem to control both output and input 
power sections of the engine simultane- 

If aircraft performance is based on 
normal maximum power output and 
takeoff power is reserved for hot-weather 
or emergency operation only, the dis- 
advantage of the fixed turbine— its criti- 
cal characteristic at maximum power 
output— seems to present no particular 
problem, says Alex. 

This “de-iating” of the engine should 
also increase service life and reliability. 
► Control— According to Alex, the 
French control system on the Artouste 
enpne is just the answer. The engine 
delivers a constant-speed output to the 
rotor within 2%. Governing of that 
speed is precise, excellent and com- 
pletely selfcontained within the engine. 

The control unit is mounted under 
tire compressor section of the engine. 
It’s about as big as your two fists, placed 
thumb to thumb. Inside is a flyball 
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HAPPr SAFER LANDINGS! 



Bigger, heavier and fasler — today’s carrier-based air- 
craft lake off and land on the same carrier their World 
War II ancestors used, but it’s a lot safer these days. 

Thanks to your Navy’s canled deck principle ... to 
the modem catapults and arresting gear . . . the acci- 
dent rate has been dramatically lessened. 

E. W. Bliss Company is proud to be a member of the 
research and development team that makes these life- 
saving advances possible, proud to manufacture cata- 
pulting and arresling gear for the Navy’s finest ships, 
proud to have its maintenance specialists chosen to 
service this equipment c 
aircraft carriers. 


Iri iqq 

...for contract ordnance projects 
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E. W. BLISS COMPANY 

rn 


I G«n«raf offic*; Canton/ Ohio 1 


• CATAPULTS • ARRESTING GEAR 
> MACHINE GUNS • NAVAL GUN MOUNTS • SPECIAL MACHINERY 





Have you heard about 
AVIEN’S “LIE DETECTOR”? 


In a certain new Douglas airplane the pilot flies over 
750 miles an hour. He must know at a glance how 
much fuel he has. But if the gage merely showed total 
fuel, it could "lie." This Avien system registers only 
engine ■ available 
fuel. 

Thus, if the aux- 
iliary tank stops 
feeding the main 
tank, the useless 
contents are auto- 
lANK matically dropped 

from the indicator 
E M E R E N C total. 

Avien has built this “lie detecting” function into its 
Two-Unit Fuel Gage by the simple addition of a level 
switch— as an integral part of the Fuel Cage lank unit. 
Note that this added function has been accomplished 
without added components. 


Avien has solved such problems for more than SO 
different types of aircraft. Essentially, Avien “tailor- 
makes” each gaging system to meet specific needs, 
with the same care and skill that went into the origi- 
nal design of the now widely used line of Avien gages. 

Maintenance and installation are simplified to 
“plug-in, plug-out." Precalibration eliminates the cost 
and risks of field calibration. 

Every month, over ten thousand major instrument 
components for the aviation industry are being pro- 
duced by Avien. 

If you have a gaging problem — fuel, temperature, 
thrust or otherwise — call on us. 
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governor which senses minute changes 
ill rpni- and. reacting violently to them, 
change tlic fuel flow. 

Transients-the time-lags in the sys- 
tem— have been carefully worked out 
by the Frcncli designers of the Turbo- 
mccji engine so th.it there is no over- 
shoot or undershoot during regulation. 
The reaction to the rpm. change is 
damped, and results in the precise gov- 
erning which has made the Sikorsky 
installation practicable. 

Governing rpm. is preset on the 
ground bv adjusting a simple linkage 
outside the control unit. After the 
engine is started, the pilot opens the 
throttle and leaves it open; the governor 
regulates engine spc^. He doesn’t 
touch the throttle again until the flight 
is finished. 

► Easier Flight— This aspect of the en- 
gine control system has simplified flight 
in the S-52-5, says Alex, 't'here is no 
throttle on the collective-pitch stick at 
the pilot's side. Student pilots will not 
have to spend time learning the co- 
ordination between power settings via 
the motorcycle grip and position of the 
collech've pitch stick. 

After the recent demonstration of the 
S-56 assault copter, the few observers 
who remained behind were treated to an 
informal flight demonstration of the 
S-52-5, with senior test pilot Robert 
Decker at the controls. 

Decker fired up the engine, engaged 
the rotor and was airborne in a matter 
of a minute or less. Tlie rotor acceler- 
ated from a standing start to full speed 
in a few seconds, a figure observed to be 
far below the acceleration time for any 
of the other Sikorsky copters. 

Decker climbed out steeply at a blis- 
tering rate, and then made a few high- 
speed passes across the concrete heli- 
port fronting the Sikorsky hangars. He 
demonstrated the maneuverability of 
the little craft, hovered a short time and 
then made one more pass before land- 
ing. He taxied in toward the crowd, 
spun the ship around— causing all ob- 
servers to him away, expecting a blast 
from the jet exhaust which never came 
—and shut off the engine. 

► No Blast, I.iftle Noise— You notice 
two peculiarities of the turbine power- 
plant when you see and hear such a 
demonstration. First is the almost com- 
plete absence of any highspeed jet 
blast. The tail rotor is mounted about 
a dozen feet behind the exhaust, and 
there is no indication of any erosion or 
temperature effects on rotor or boom. 

Second is tlic highly directional noise 
pattern. Directly to the rear, the noise 
level is moderate; directly forward, it’.s 
almost absent. At each side, the noise 
level is high. Alex says that inside the 
cabin, it’s e|iiieter than any other of 
tlic Sikorsky copters. 

► Engineering— TTie ciinent '"ersion of 
the S-52-5 represents about eight 


vje make parts 

WeeU and other heat- » ° a experimental 


Bolts of this type, in aircraft quality, are 
produced in larsre volume. Blanks are 
made on multiple spindle New 
Bi-itains and parts are then processed 
throutrh heat treating, form grinding, 
roll knurling and roll threading. 
Interesting features of this bolt are the 
hardness of Rockwell 36-38, concentricity requirement of ,001 T.I.R. and 
squareness requirements of .002 T.I.R. between s' 


body diameters and a 


t number of 46 teeth i 


This part is blanked on a multiple spindle machine, 
using 3Vi" diameter tubing AMS 5645. Part is 
plunge ground on the body diameter and an 
additional forming is performed on a turret lathe. 
The entire internal form including all three 
internal diameters, tajiered seat, radii, front and 
back chamfer are single point bored on a Model 
36 New Britain contour boring machine. This 
is done all in one setting, to insure the internal 
form being concentric and being within .002 T.I.R. 
with the body diameter. The smallest interna! 
diameter is then ground to a tolerance of .001. 




grinding threads in thr< 


Parts are blanked with a cut thread, out of 
aluminum bur on a Model 61 New Britain six- 
spindle screw machine. Parts are then rechucked 
on a Model 65 New Britain chucker to machine 
I the opposite end at the angular displacement of 
2‘ 34', holding a total angular tolerance of 
O’ 10'. Subsequent operations include milling the 
square and end slot, multiple drilling wire holes and 
different sizes, mainUining a class 4 tolerance. 



This part requires a hard shell of Rockwell 
60-65 and a depth of case of -025 to .040. 

The micro finish of 8 and the tolei-ance of 
.0002 on the O.D. are produced through grinding 
and lapping operations. Parts are made from 
AMS 6260 steel and processed in controlled lots to 
insure proper depth of carburization and hardness. 



Our new illustrated bunkiet explains hinc we combine 
^^Hgk prtcisinji tcilh liiob pruduclUin rales, at law unil cost. 
Please write on your letterhead for your copy. 


THE NEW BRITAIN MACHINE CO. 


AVIATION WEEK, February 22, 19S4 




DIGITAL 

DIFFERENTIAL 

ANALYZER 


MODEL D'12 



KIGH SPEED • ACCURATE • MODERATELY PRICED 


r 
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5630 Arbor ViUe SL, Los Angeles 45, Calif. 


months of engineering work before Hie 
cmft first tiew, Engineering redesign 
was started with the Artouste 1 in 
mind, fixed in a jury-rig aciangemcnt to 
get some of the flight chardcteristics of 
a gas-turbinc-powered copter and to 
find out more about the fixed-shaft sys- 

But tlie Artouste 2 came along faster 
than expected, and somewhere in the 
middle of redesign, the powerplant was 
clianged- 

TTiete nere design problems of a 
minor order, according to Alex, but no 
major troubles. "We put the engine 
in and had the ship flying in a few 
days,” he says. 

A four-blade metal rotor replaces the 
original three-blade design. Fuselage 
modifications had to be made because 
of the powerplant design. Instead of 
the enclosed installation common to 
many piston-engine copters, the Ar- 
touste 2 is right out in the breeze on top 
of the fuselage, covered by a light re- 
movable cowling. 

By spring, the fuselage will be rede- 
signed to eliminate some of the tem- 
porary features of the installation and 
to improi’e the lines. 

'ITic engine is simply bolted to a 
flange on the transmission gearhox; no 
engine mount is required. Alex says 
that the engine weight is actually less 
than that of the transmission, and that 
this makes powerplant engineers .start 
to think of the engine in terms of an 
accessory. 

► Lr^ged Time— Currently the S-52-5 
log book shows about 20 hr. of flight 
and ground testing. 

It’s flying under one limitation; The 
pilot isn’t allowed to use full power, 
but has to keep under 320 bp., the level 
at which the airframe was certificated. 

Tliis is because of the history of the 
copter. Originalh' designed as a two- 
place craft with H5 bp., it grew to a 
four-placer with about 300 hp. avail- 
able for takeoff. There was some re- 
work. but the original airframe was 
good enough to hike the increased loads 
of the extra speed and weight it carried 

But the jump to 400 hp. is more 
than the original airframe can take, 
hence the current limitation. ,iod the 
impending redesign of the fuselage. 
With that step out of the way, the 
company wants to get the copter cer- 
tificated by CAA at the higher horse- 
power rating- 

A.s the H05S, the craft saw service 
in Korea; between six and 1 5 worked 
for the Marine Corps. Sikorsky engi- 
neers— including among them Alex who 
spent three months in Korea living with 
the Marines and observing the firm’s 
products in action— wanted more horse- 
power. 

The Artouste installation has pro- 
vided the answer to that want. 
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Here at last is a connector which combines 
miniature size and self-locking action ! To make 
electrical connections, simply press AMP Taper 
Pins into mating receptacles. The pins are al- 
most as small as the wire itself, yet when se- 
curely inserted will maintain their connection 
even up to the point of wire failure. Salt spray 
and vibration tests show initial contact resist- 
ances of only 0 :5 to 1 .0 milHohms increasing to 
a maximum of 2.63 milliohms after 160 hours 
of cycling. 

New applications are being found every day 
for these versatile connectors — over a billion 
pins are in the field in computers and associated 
business machines alone! 

Uses include termination of printed circuits, 
speaker disconnects, UHP antennae fitters and 
tuners, Germanium diodes and TV high volt- 
age fuses etc. Extraordinary security under 
vibration makes them excellent for attaching 
wires to crowded multiple contact “AN” con- 
nectors in aircraft. Write for “TAPER TECH- 
NIQUE” Folder. 


AMP Taper pins, rolled from strip stock to 
very close tolerances, are wound on reels ready 
for use in AMP Automatic Wire Terminators. 
Pins can be applied as fast as operator can 
insert wire with speeds reported as high as 
4,000 per hour! Spring type installation tool 
will seat pins firmly in mating receptacles. 



AMP Trade Mark Reg. U.S. Pat. Off. © AMP 


AIRCRAFT-MARINE PRODUCTS, INC. 
ELECTRONICS On iSION 
2100 Paxton Street, Harrisburg, Pa. 
Aircraft-Marine Products of Canada, Ltd. 

1764 Avenue Rd.. Toronto 12, Ontario, Canada 
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• ..on powerful lurboiel engines like the J33 


on (he J33 to prevent leakage of fuel 
and flame into (he airframe is another 
example of the many tough, critical 
sealing jobs entrusted to Goetze 
custom-crafted metallic gaskets. 

For this particular service condi- 
tion, the Goetze gasket specified is 
made from a flat gasket design ...with 
the metal on both edges coiled around 
an asbestos filler. This construction 
provides the resilience needed to 
overcome the warpage encountered 
in these applications. Like all Goetze 
gaskets, this style is precision-made 
to fit tight and stay tight in service. 

There is a Johns-Manville Goetze 
gasket for praaically every jet air- 


craft requirement. Goetze craftsmen 
can fabricate them in almost any shape 
or size for sealing igniters, compres- 
sor bleed-offs, cross ignition tubes, 
combustion chambers, fuel nozzles, 
turbine drain lines, etc. Backed by 
more chan 60 years of Goetze "know- 
how,” these durable gaskets are solv- 
ing many of industry's most complex 
sealing problems. 

Why not write for further informa- 
tion about Johns-Manville Goetze 
gaskets.. , and other J-M flight-proved 
products for the aviation industry. 
AskforyourcopyofBrochureAV-lA. 
AddcessJohns-Manvillc.BoxflO.New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 



Close-up of J-M Goelze malallie gasheli 
used as iuoec and outer annulus gaskets 
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IAS Summaries 

lliis ucticlc continues the publica- 
tion of siimmprics of papers prepared for 
tlie Institute of the Aeronautical Sci- 
ences’ 22nd annual meeting, recently 
held in New York- 

Previous installments appeared in 
Aviation Wees Feb. 8, p. 13 and Feb. 
1, p. 46. 

Aeroelasticity 

k-Stilfness and Deflection Analysis of Com- 
plex Structures. ^[. I. Turner, R. W, 
Clough, H. C. Martin, and L. J. Topp, 
Boeing Airplane Co- 

A procedure is developed for calculating 
load-deflection data for aircraft structures. 
This method is intended for use in dynamic 
and seroclastle analyses of liiglispecd air- 
craft, utilizing highspeed digital comput- 
ing equipment. The suggested procedure 
represents an extension for shell-type strac- 
tnres of the fundamental method of joint 
displacements. Particular emphasis is given 
to thin, low aspect ratio wmg structures. 

rib, cover skin, and stiflcnei segments. 
Stiffness coefficients are then detemiincd 
for each of these component units. A new 
approach is presented for determining the 
two-dimensional stiffness properties of 
quadrilateral plate elements. Superposition 
of component stiffnesses leads to the stll!- 

This method of analysis is sufficiently 
comprehensive to ioclude such complex 
effects as camber bending, cross-coupling 
of bending and torsion, shear deformation 
of spar and rib webs, shear lag, and other 


two-dimensional stress distributions in tlie 


b Analysis of Flutter in Compressible Flow 
of a Panel on Many Supports. John M. 
Hcdgcpetli, Bernard Budiansky, and Robert 
W. Leonard, Langley Aero. Lab., N.ACA. 

Two-dimensional linearized compressible 
flow theory is used, together with ele- 
mentary beam theory, to analyze the dy- 
namic stability of an infinitely long panel 
on equally spaced supports, having an air 
stream of arbitrary speed on one side and 
dead air on the other. It is assumed that 
the flutter mode has a spatial periodicity 
of two bays. Longitndiiim stresses in the 

.An exact solution for the condition of 
neutral stability yields two independent 
equations in the form of rapidly converg- 
ing infinite secies. The results of some nu- 
merical calculations made on the basis of 
the fiist few terms of one of the series are 
shown and discussed. A technique for dis- 
tinguishing between states of stability and 
instability on either side of a flutter bound- 
ary is daciibed and applied. 


Aerodynamics 

► .An Investigation of the .Aerodynamics of 
Sharp Leading-Edge Swept Wings at Low 
Speei. C. E- Pappas, Chief, Aerodynamics, 
and A. E. Kunen, Principal Aerodynamicist, 
Loads Sect., Republic Aviation Corp. 


The aecodynaiiiics of tlireedimensional 
flow over 'wept uings with sharp leading 
edges is discussed, and an attempt is made 
lo establish tlie character and effects of the 
.spiral conical vortex foinn-d at the sharp 
leading edge of a swept wing. 

Potential flow equations for a flat plate, 
with the addition of a point vortex near 
the leading edge, are used to determine 
the streaniwise How conditions at various 
span stations. For a given vortex location, 
tlie vortex strength and airfoil circulation 
arc determined Iw satisfying the Kutta con- 
ditions at the leading and trailing edges. 
I'he lift due to circulation is modified by 
the presence of the leading-edge vortex. 

The spanwisc variation of the slope of 
tlie lift coefficient is obtained by combining, 
at a determined location, the point vortex 
with the potential flow over a flat plate. 
Fmalli', the caloilation of span load dis- 
tribution, allowing for the presence of the 
relled-iig free vortex at the leading edge, is 

► The Estimation of Normal-Force, Drag, 
and Pitching-Moment Coefficients for 
Blunt-Based Bodies of Revolution at Large 
Angles of Attack. Howard R. Kelly, Aero- 
dynamics Bi., U.S. NOTS, Inyokern. 

A metliod is developed whicli accurately 
predicts for blunt-based bodies of revolution 
the normal-force coefficient and pitching- 
moment coefficient for angles of attack far 
beyond the range of potential theory. The 
method is based on the superpo-sition of the 
te.sults of potential theory and the viscous 
force on a cylindrical body due to the trans- 
verse component of flow. In contrast to 
previously used methods, the viscous cross- 
forte is assumed not to be in a steady state 
but in a transient development along tire 
body. 

This method is compared with experi- 
mental data for both subsonic and super- 
sonic flows and for both lumjnar and tntbu- 


ith subsonic data. The devia- 
tlieoiy and evpeiliiient are 
in order of magnitude smaller 


sidciation of the t 


lion. J. C, Crown, C 
dynamics. Research Dept., United Aircraft 
Corp-, and S. Fagin, U. S. NOt., White 
Oak. 

This paper deals with scrtral aspects of 
missile motion which caiuiut be tinted 
satisfactorily by linear theory. First, noii- 
" ir pitching moments are treated. Coii- 

^ ralyti 

method is derived which peimils rapid si 
lution of both the direct problem of finding 
the pitching frequency from w’indtunnel 
data and the inverse problem of finding the 
pitching moment from ftce-fli|lit data. 

Thus, free-flight data invuTving higher 
yaws can be evaluated accurately and read- 
ily. The method presented lietciii has 
been ajiplicd using data from the NOL 
Pressurized Ballistics Range. The computed 

ues obtained in the NOL wiiidliin- 
nels, while calculations based on linear the- 
ory yielded large discrepancies. 

Nonlinear pitching moments, in addition 
to causing a quantitative change in pitch 

a iicncy from the linear-theory value, in- 
uce a precession aside from that due to 
spin. 

Coil 

qiicncics 

to develop a stable, circular 
large yaw. This "resonance” pht 
is discussed. Methods of - 



Copter Features Single-Stick Control 


This two-place personal and business heli- 
copter is being tested by Glenview Metal 
Products, Inc., Detanco, N. J., which calls 
the craft the Flyride. Simplification of con- 
trols enables all maneuvering, ascent, 
descent, forward, sidesvays and reverse fligbt 
to be accomplished by using a single control 
stick, soys the firm. The Flytide also has 
an aiitmuabile-type floor-pedal accelerator. 


coiibol system were develojicd by W illiam 
I Iimt, who has been working on tire copter 
for several years. Plans are to place it on 
the market by mid-1954 in the $10,000 
class. Powerplant w3l be a 140-hp. Ly- 
coming, expected to give the Flyride a top 
S|>eed of 108 mph. and 1.200-^ni. climb. 
Empty weight: 1,130 lb.; usehil load: >0$ lb. 
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miisile lia< a design spin frequency higher 
than the pitch frequency, then a transient 
condition involving resonance vsill occur 
some time after launching. The present 
analysis indicates that this transient reso- 
nance is not likclv to have an adverse effect 
on missile stabilits'. 

T he importance of these nonlirreai effects 
indicates that lineatired theory should be 
used with caution. 

^Thc T'ransitiou from a 'I'urbulent to a 
Laminar Boundarr Layer. Joseph Stern- 
berg, Chief, Supersonic Wind Tunnels, 
Ballistic Research Lab., Aberdeen Proving 
Ground. 

The boundary layer on a 58-deg. included 
angle cone-cylinder model has been studied 
over a range of supersonic speeds. Wind- 


tniiiiel nieasnrements of the boundary-layer 
recovery factors along the model have been 
made, and shadowgraphs to show the state 
of the boundary layer have been taken both 
in the windtnnnel and free flight. TTiese 
data indicate that, when the boundary layer 
ahead of the shoulder is turbulent, the 
boundatv laser is laminai after the shoulder 
for a short distance. 

A theoretical model of the phenomenon 
has been constructed, and calculations Have 
been made using available boundary-layer 
theory and eaperimental data to describe 
the course of the boundary layer from just 
ahead of the shoulder to the transition back 
to turbulent flow on the cylinder. The re- 
sults of the calculations are felt to pro- 
vide a reasonable description of the phe- 
nomenon. 



a world of 


FROM DESIGNING TO 
FINISHED ASSEMBLY- IT'S 
ALL AT UNIVERSAL! 

With modetm equipment and 
highly sWlled personnel 
Universal will take charge, 
then do the entire job. 

Designing, layout, tooling.. . 
forming, stamping, machining... 
welding (heliarc, spot, 
continuous seam). ..testing, 
production control, inspection, 
complete assembling— all 
yours in quality, in 
volume at Universal ! 

Let us help develop and quote 
your complete assembly . . .on 
either production or experimental 
snins! Join the list of satisfied 
Universal customers... write, 
phone or wire— today! 
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► Expctiiiienlal Invcsh'gation of Turbulent 
Bnunclary Layers in Hypersonic Flow. R- 
Kenneth Lobb. Eva M. Winkler, and 
Jerome Petsh, U. S. NOL, White Oak. 

The results of an investigation in the 
NOL II- bs 12 -liu. hvpersnnic windtun- 
nel on naturally turbulent boundary hyets 
at Mach nimihers of 5.0. 6.9, and 7-7 with 
and without steady-state heat transfer to 
the wall are given. The Rqnolds number 
based on boundaty-loyer thickness was 
vaned from 160.000 to 300,000, Measure- 
ments of pitot and static pressures, total 
and wall temperatures, and heat-transfer 
coefficient made it posible to compute 
velocity profiles, shape parameters, etc., 
without resorting to any assumptions. 

The turbulent boundary-layer velocity 
profile was found to differ from the von 
Karman incompressible flow seinilogarithmic 
law plot. Tlie velocity profile in the lam- 
inar sublayer has a linear distribution. 
Local skin friction coefficients as calculated 
horn the velocity gradients at the wall and 
also from the beat-transfer coefficients us- 
ing a modified Reynolds analogy agree with 
the values obtained by evtrapolating the 
resnlts of other experimenters at lower 
\lach numbers. 


Structures 


b- A New .Approach to the Bending of Plates 
Under Normal Pressure, Ralph H. Upson, 
Prof.. Dept, of Aero. Engcg., University of 
Minnesota, 

This paper shows by example a method 
uf approach to a generalized engineering 
problem, based on simplifying assumptions, 
but arranged for the application of correc- 
tion factors by which any desired approach 
to exact theory can be made. These factors, 
emploved as pseuducorrstants over anv ap- 
prnpriate ranee of conditions, permit use of 
the simplified expressions on which differ- 
entiation and other operations can be readily 
performed. 

The procedure is applied to the behavior 
of a long plate under normal pressure, with 
anv flexural rigidity from zero (the so-called 
membrane type) to the case where all load 
is carried by biding stress (the KirchhoQ 
plate). The method allows for initial curva- 
tiiie, slack or tension, and for any known 
strain or deformation of the supporting 
structure in both of the principal directions. 
-A further example of a circular plate com- 
pares the results from approximate and 
exact theorv and from experiment. 

^On the Concept of Stability of Inelastic 
Systems. D, Drucker. Chairman. Div. of 
Engineering, and E, 1. Onat, F. B, Jewett 
Fellow in .Applied Matliematios, Brown 
University. 

Simple models are employed to bring out 
Che large and important differences between 
buckling in the plastic range and classical 
elastic Instability, Static and kinetic cri- 
teria are compared and their interrelation 
discussed. Nonlinear behavior in particular 
is often found to be the key to tke physi- 
cally valid solution. The nonconservative 
nature of plastic deformation in itself or 
in combination with the nonlinearity re- 
quires concepts not found in classical ap- 
proaches. 

Conversely, the clas-sical bnearized condi- 
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1946 AVRO CANADA 


HAS 


designed, developed 
and produced the Orenda Jet 
engine to power all CF-IOO's and 
all CANADAIR made Sabre 5's. 


— improved the 
performance of all 
Sabre 5's with the more 
powerful ORENDA. 


_AF0A 


- redesigned, re-engineered and converted 
large numbers of war-time Lancaster 

bombers for their current task of 
patrolling our se.i approaches. 


A yjtO Canada's 400 acre finilli-plant 
sile wftere 14,000 wurkers produce 
CF’lOO's and Orenda gar inrhines. 


CANADA’S JETPOWERED INDUSTRY 
MEETS THE CHALLENGE 


— dcsiBned, developed and produced the 
CH-lOO in quantity for R.C.A.F. Squadrons, 
Now producing the more powerful, 
heavier armed CF-100, Mk. 4. 


— pioneered jet transport in North America 
by designing and building the AVRO 
jetliner, still the first and only jetpowered 
transport produced on this continent. 


treated for mir defence and 
peacetime development, design and 
engineering teams and research 
racMitics dedicated to maintaining this 
country's position as a world 


. 2 %. 




A.V. HOB CANADA UMITBD A'h'&c. 

MALTON. ONTAmO * ***^*^^^ 
MEMBER OF THE HAWKER SIDDELEY GROUP 







Fabricating titanium into strong, light-weight precision 
assemblies is typical of Twigg’s highly specialized 
metal working techniques. This titanium inner shaft 
shield, for example, possesses strength equal to that of 
stainless steel, yet weighs 60% less! 

Ttvigg fadliUes used to produce the part included 
bade machining ojocrafions plus: 

inert-ore welding of titonium in o controlled atmosphere. 

spinning of stiffeners. 

• seam welding of stiffeners ond detail sections. 

• longitudinal welding of cylinders ond cones. 


lion of neutral equilibrium is really not 
relevant in inelastic buckling. Plastic buck- 
ling loads are not uniquely defined but 
cover a range of values and are often more 
properly tltougbt of as niaxiinum loads for 
some reasonable initial imperfection in 
geometry or dynamic disturbance. 

The models indicate that basically tire 
same information is obtained from essen- 
tially static systems by assuming initial im- 
perfection in geometric form as bv assum- 
ing dynamic disturbances. One approach 
complements the other, and both ate helpful 
in obtaining an understanding of the physi- 
cai phenomena. 

> Prediction of Ultimate Strcriglli of Skin- 
Stringer Panels from laMd-Shorteiiing 
Curves. Norris F. Dow and Roger h. .\n 
ilcrson, Langley .\cro. lab., N.AC.\. 

The use of the load-sborteuiug cunes 
measured for short skin-stringci compression 
pancl.s for the prediction of the ultimate 
strength of identical cross sections of an) 
length and material is described. For sliort 
panels, predictions of tlie initial buckling 
stresses and the shapes of the load-shorten- 
ing curves are also discussed. 

Correlation bctssecu the short- and long- 
column range is effected from the slopes 
of the load-.shortening curves for the short 
panels. The accuracy of prediction is com- 
pared with NACA test data for panels of 
various proportions and of a wide range 
of materials varying from J hard 18-8 stain- 
less steel to FS-lh magnesium alloy. 

^Strength Under Combined Tension and 
Bending in the Plastic Range. J. M. Frank- 
land and R. Roacli, Chance Vought -Air- 
craft, Inc. 

A rational method Ls presented for the 
strength of rectangular sections under com- 
bined^ tension and bending in the plastic 
range. The anaUsis is based on the ac- 
cepted theory of plastic beading as pre- 
sented by Osgood and others. Nondimen- 
sional interaction curves between axial load 
and bending are presented for three types 


of aitlfieialiy aged aluminum alloys. 

Strength is presented in tcrms'of allow- 
able plastic strain at the extreme fiber. 
Some comparisons are made with tests on 
75 ST-6 Mrs in pure bending. It is also 
shown how the change in curvature under 
load may lie obtained, and suggestions are 
given for the use of this to calculate 
strength under sbticullv indeterminate con- 
ditions. 

* On Inela-Sbc Thermal Stresses in Flight 
Stnictures. A. M. Frcudcnthal, Prof. Dept, 
of Civil Engrg., Columbia University. 

The design of structural elemenls witli 
respect to thermal stresses is usually bated 
on the results of an elastic analysis of those 
stresses comlsined with a dual failure cri- 
terion in terms of a limiting defornration 
(creep or acep rate) and a limiting strength 
(creep fracture), both of which ate functions 
of time. This discrepancy hetsveen the 
basis of stress analysis and of design 
(strength analysis) necessarily leads to higli 
temperature designs of considerable un- 

After discussing tlic possible tspes of 
inelastic response srf materials at elevated 
temperature, as well as flic transient and 


FASTENER PROBLEM 



Safe, fast mounting 
of generators for aircraft engines 


This 3(X) amp d-c ijenerator is inaiuifactnred Ls Jack 6s llcintz. Inc., Cleve- 
land, for Boeing KC97, Convair C131, Douglas C124 and Fairchild C119 
aircraft. Its installation dcinoustratcs liow a iiswv ESN.A* self-lucking nut 
makes possible a faster, easier ami saft'r uiethud of mounting generators and 
similar accessories. 

The new ESNA Z2278 nut has been designed 
for use with a keyhole type mounting flange. It is 
simply insi-rted through the keyhole slot (Fig. 1) 
and tightened into the recessed seating cavity. 

This cavity prevents the accessory from turning 
under stress, thus providing an e.xtra safety factor 
(Fig- 2). An enlarged base diameter on the nut 
prov ides sufficient area to offset the seating avcni 
lost due to the slot in the flange— which the nut 
must straddle without brinnelling the flange. The 
ESN.A "Z” or beam ty]>e locking device (for op- 
erating temperatures up to .550^ F.) is incoqio- 
rated in the iiiit design. 



Send us your foslener problem. ESNA ingenuity— and ESNA 
quolity— will provide the most practical and effective solution. 
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Retractable 

AIR INTAKE SCREENS 

Could make the difference 


The safe interception of exasperatingly small 
bits of debris entering the engine intake could mean 
the difference between a safe return and no return. 

Retractable Air-Intake Screens are a means of 
protection that allows the mission to be accomplished 
without the performance loss and icing hazard of 
fixed screens. 






UP THERE WITH THE BIG NAMES 



80 Out of First 98 
Convair 340’s 
Use 

SKYDROL 





Islilllli 

Hie pn|wi. 

► The Ai. Navi|ation Dc«lopmeiit Hoard's 

iSiimi 


Tlie first fcmiard Mop in tlic develop- 

iiilg 

fesssss 



^tion Traffic Control Div., Air Transport 





^^Xiiveie^^ 




Who's Hannibal C.Ford? 

• He revolutionized naval watfare 
nearly 40 years ago thruugli de\-elopiiig 
the first '’mechanical brain" gtiiifirc-conlrol 
cominiter. 

lie designed the first automatic tracking 
hnntbsigiit and the first mitomalic comput- 
ing sight for airplane ntaclune guns. 

tie designed and Iniill the first success- 
ful anti-aircraft computer and control (with 
some 55,000 moving piirts in it ). 

Consequently Hannibal C. Ford lias 
Ireen one of the U. S. Navy ’s hcst-lccpt se- 
crets since World War I, and is not known 
hy the public at large. Altiiough he has been 
retired from the presidency of llie eoinpanv' 
lie founded — Tlie Ford Instrument Com- 
pany -for ten years, tlie full story of Mr. 
Ford is just being made public. 

s Although most of Hannibal Ford’s 
early work was for the Navy, his company 
is now working for all liraiiches of the armed 
forces, building intricate and unbelievably 
accurate deihces for guided missiles, siipcr- 
.sonic planes, and army ordnance. Masters of 
llie nine seienees of autonnilie controls and 
lomputing mcclianisms. tlie hundreds of en- 
gineers and thousiinds of teelmicians at Ford 
liistniment Compan>' arc creating millions 
of dollars of elecltunic, liydraxdic, electric-al, 
mechanical aial niagnetic instruments each 
yeor, And their skills are being utilized by 
llie Atomic Energj- Commission and prisatc 
industry a* well. 

• To commemorate the name of its 
founder, tlie eompany has estuhlislied tlie 
Hannilral C. Ford Fellowsliip for ads'anced 
study in engineering at Cornell where Mr. 
Ford was graduated 5il years ago. 

^ Each year Ford Instrument Com- 
pany is offering positions to young 
engineers wliose abilities qualify them 
tn work on the exciting and important 
protects tlie company has contracted 

write for illiislrated Isroclnirc. 


! 


FORD INSTRUMENT 
COMPANY 


IE SPEUV COtPOEATION 


PRODUCTION 



Titanium for Cutlass Jet Shrouds 


Titaiiiuni aftetburoer shrouds are 
being fabricated on a production basis 
for Cliaiice \’ought Aircraft, Inc.'s 
I4(5-po\vcted K7U-3 Cutlass. 

Experimental units have been proved 
on an E7U-3 in flight test. Xo signs 
of conosion, burning or cracking have 
been discerned after more than 30 hr. 
of flight, Use of tltc titanium material 
has permitted a weight-saving of 20 lb. 



shrouds as a production item gresv out 
of a development program sponsored 
by a special committee comprised of 
CV representatives from tooling, tool 
design, structures, materials, produc- 
tion design and manuf.icturing. Head- 
ing this group to investigate titanium 
applications for the F7U-3 was D. G. 
Andreoli. assistant project engineer. 

Production runs followed the com- 
pletion of two sets of shrouds from RC- 
70 titanium, commercially pure mate- 
rial supplied by Rein-Cru Titanium, 

The committee's studies showed 
that production of titanium shrouds was 
feasible, provided adequate allowance 
«cte made for special fonning char- 
acteristics of the material. 

► rxjscricnces— lire conception that ti- 
tanium, ftnni a formabilitv standpoint, 
is interchangeable with stainless steel, 
was discarded as erroneous by CV in- 
vestigators- In a special report on the 
fahricafion program, committee mem- 


ber F. X. LiMartine points out; "Di- 
lect substitution of titanium for stain- 
less steel on stretch press operations re- 
sulted in uniformly complete failure. . - . 

’■'J he initial attempt resulted in com- 
plete failure because of excessive wrin- 
kling. Ihe second attempt at stretcli- 
piess futniing resulted in tensile failure 
at the jaws before complete forming 

Circular form rolling of an external 
bead stiffener section failed because 
of excessive wrinkling on tlie shrinkage 
portion, lland-hanimeted slirink flanges 
also were nut successful. Hand-wrapped 
elements were successful, but only be- 
cause the amount of forming was lim- 
ited fo large bend radii. 

► Report CoiielusiODs— .\ftcr redesign 
that allowed for forming limitations 
peculiar to RC-70, successful fabrica- 
tion of the shrouds was achieved. In 
general, LaMartine's report concludes: 
"Formabilitv of RC-70 titanium can 
be considered .similar to i hard stain- 
less steel, but the springbaek is more 
nearly analogous to J hard stainless 
steel." 'Iliis matetial, the report says, 
should ordinarily be considered appli- 
cable to flat shc’cLs. simple brake- 
formed parts, rubber forming without 
shrink flanges, shallow ring-ripe corru- 
g.itions on eyliiulrical parts, hand wrap- 
pings on large radii, and stretch-formed 
parts which do not involve metal 
shrinkage. 

Severe springbaek, anticipated as a 
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For more than a quarter century Lord Head- 
quarters for Vibration Control have designed 
and manufactured bonded-rubber mountings to 
protect vital aircraft components from vibration 
and shock ... to improve the overall operation 
of aircraft ... to contribute to passenger and 
crew comfort. Among the many well known 
Lord Mountings in the Aviation Industry arc 
(1) Dpafocal'Engine Suspensions (2) Instru- 
ment rane! Mountings (3) Antennae and Elec- 
tronic Equipment Mountings (4) Cowl Mount- 
ings (5) Actuator Attachment Mountings. There 
are many others. 

We invite you to take advantage of Lord 
experience in vibration control . . . Ask about 
maintenance cost savings effected by Lord Core 
Renewal Service on Dynafocal Suspensions. 


//ea^i^uaf^ers -for 

ViBRATioM Control 


MOUNTINGS 




AIRCRAFT 
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SINCLAIR HELPS AMERICAN 


"sliM a 




With the introduction of its new DC*7 Flagships, 
American Airlines has added another page to the re- 
corded feats of U.S. aviation. Powerful new 3250 hp 
“Turbo Compound" engines speed these specially de- 
signed transcontinental planes through the shies at a 
record 365 miles an hour. As a result, today, DC-7 
Flagships are flying non-stop coast-io-coast in under 
8 hours’ 

For more than 19 years, American Airlines has used 
Sinclair Aircraft Oil to protect its powerful engines 
against heat and friction. This strong vote of confidence 
in a single product is made even more emphatic by the 
fact that, today, more than 45% oj the oil used by 
major scheduled airlines in the U.S. is supplied by 
Sinclair. Why don’t you place your confidence in 
Sinclair Aircraft Oil? 


DC-7 Flagships Slice 
3 Hours from flights 
to Los Angeles 


SINCLAIR AIRCRAFT 


OILS Sinclair Refining Company. Aviaiioii Sales. 600 Filth Avenue. New York 20, N. Y. 
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DEPENDABILITY 
and ACCURACY 



with the new<$^51 V“2 Glide Slope Receiver 



obtained from a self*comained dvitamotor or 400 cycle a*c power 
unit. Use ol (he appropriate dynammor or a-c power unit makes 
the receiver operable (com a 27.S volt d-c source or US volt, 
itio-iooo cycle a-c source with 27.5 volts d-c (or relays and fila- 

Another important characteristic is the low value of conducted 
and radiated interference. Spurious responses ate approximately 
dll db Of more below the level of the desired signal. Precise fre- 

crystals for control of (he injection oscillator. These crystals are in 
accordance with M1L-C-3WS. except (or cose marking. 

C^ollins 5IV-2 is the successor to (he 5IV-I. the Clide Slope 

of the 5IV-2 is unaffected by tube aging. When you install Collins 
5IV-2, you can be sure of precise instrument approaches for the 
lifetime of your aircraft. 



CHAHACTEUSTIO 


f YOUR 
COLLINS 
DEALER 


Ontario, Cafifortiia 
Harold S. Jeffrey 
SOUTHERN CALIFORNIA 
AIRCRAFT CORPORATION 



knotty problem, proved no obstacle 
when handled with tools designed spe- 
cifically for the task, CV says. 

Comparing the RC-70 titanium 
shrouds with stainless steel, AndreoE 
says they show up favorably in all re- 
sp«ts, provide a better weight ratio. 


PRODUCTION BRIEFING 



WH&B Machine Co., Chicago, III., 
maker of aircraft pacts and precision 
sheet metal products, has acquired tlie 
assets of Tyler Machine Co., Culver 
City, Calif. The 20,000-sq. ft. Culver 
Cify plant will be used to make spars, 
bulkheads, hinges and similar parts for 
military planes and the facility will be 
expanded to participate in supersonic 
aircraft and missile projects. 

► Airwork Corp., Miami, Fla., has been 
appointed distributor for Page Steel & 
Wire Division of American Chain & 
Cable Co. and will stock stainless steel 
and zinc<oated safety wire for plane 


Provide Greater Dependability 



► Flex-O-Tube Division of Meridan 
Com,, plans to build new production 
facilities and executive offices on a ten- 
acre site in Inkster, Mich, Scheduled 
completion date is April 1954. 

► Electronic Engineering Co. of Cali- 
fornia, Los Angeles, has received a con- 
tract for more than 5300,000 covering 
design, fabrication and installation of 
additional guided missile timing equip- 
ment at the AF Missile Test Center, 
Cape Canaveral, Fla. 


SIMPLICITY — Only one moving pan, the Spencer Disc. No com- 
plicated mechanisms, such as toggles, latches, magnets or ocher 
pans that wear out or lose their calibration. 

LONG OPERATING LIFE — After 6 to 7 years continual opera- 
tion, Klixon disc-type breakers have retained their original 
operating characteristics. 

SHOCK-PROOF — Withstand up to 100 G’s. 

VIBRATION RESISTANT — Far exceeds present military speci- 
fication requirements. 


► Lockheed Airctaft Corp. will transfer 
final assembly and flight test operations 
of its T-33 jet trainers from Van Nuvs 
to Palmdale, Calif., in May 1954. 


PRECISION CALIBRATION — Calibrated 
as wide as AN limits (115-138%). 
INDIVIDUALLY TESTED — Each 


iIimiis(U5-125%) 

nisc TYPE BREAKERS 


► Schweizer Aircraft Corp., Elmira, 
N. Y., is expanding its work areas 30%, 
with completion scheduled by April. 

► Ziegler Steel Service Corp. is doubling 
the size of its Los Angeles division plant 
and offics. The firm handles steel, 
sheet, strip, bats and shapes for com- 
mercial and aircraft requirements. 

► Temco Aircraft Corp. has received a 
contract from Republic Aviation Corp., 
N. Y., to build “substantial quantities" 
of F-84F Thunderstreak jet fighter- 
bomber small assemblies at its Dallas 
and Garland, Tex., plants. 


breaker is individually tested for ultimate 
Crip and shon-ciroe calibration while at- 
tached CO leads of proper size cable and 
mounted on test boards which simulate 
actual aircraft installation. 

Klixon Circuit Breakers are available in 
a wide range of types and ratings, all 
sealed types are explouon-prooj, corrosion 
and humidity resistant. 

Write for data u'fiicft gives complete 
information. 



► Sikorsky Aircraft Division. Bridge- 
port. Conn- has sold an S-55 heli- 
copter to Petroleum-Bell Helicopter 
Services, Inc., Lafayette, La., for servic- 
ing off-shore oil installations. Delivery 
is for early this year. 
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AIRCRAFT SERVO COMPONENT 






RUGGEDIZEC CONSTRUCTION 


MACHINE CALIBRATION 


TECHNICAL REPRESENTATIVES 

"s& 


;»r‘' 

'll" • 'll" 


<». ..in u . tun«l.n .r 



Trans Sonics? inc. 


7 Forest Street, Bedford, Moss. 


^pRACo 


SPRACO W PRODUCTS 


FUEL INJECTION NOZZLES 


SPECIALISTS IN DESIGN AND PRODUCTION 

SPRAY ENGINEERING COMPANY 

ENGINEERS AND MANUFACTURERS 

108 CENTRAL STREET - SOMERVILLE 45. MASS. 



ALUMINUM extrusions (or turbine coo> 
ponents produced by AiResearcb. 


Aluminum Extrusion 
Process Ups Output 

An extrusion process for small tur- 
bine components has established new 
production efficiencies at the Garretl 
Corp.’s AiResearch Mfg, Co., Phoenix. 

Aluminum wheels and farts for air 
cooling, refrigeration, and ram ait tur- 
bines for commercial and military air- 
craft are being extruded at the rate of 
100 per hour with tolerances as low as 
.001 in. The fans had been made by 
hand-duplicating, a four-hour job. 

Diameters of the units range from 2 
to 4.5 in., with weights spanning 2 oa. 
to 14 Ih. Some of the units have as 
much as 10 deep blades, or us many as 
JO buckets. 

Quali^ of the ncu units also is 
improved, AiResearch says. Extruding 
changes the grain flow through a ra- 
dial path straight out to the blade end. 
for a stronger piece. 

The hot extruding is done on a 
specially designed 1.100-ton Lake Erie 
press. Ifhe machine’s ram force of J50 
tons is exerted at the rate of J90 in. 
per min. 

In the actual extrusion process, the 
aluminum slugs are Erst preheated in 
an oven, placed in the press die with 
long-handled tongs, then extrusion in 
a matter of seconds. Once cooled, the 
extrusions are sent either to heat-treat 
or to a machining station, depending 
upon the alloy. 

Machining consists only of work on 
the bore hub or outer diameter. No 
contour machining is required. 

Record Casting 
Of Magnesium 

The largest niagnesiuin casting ever 
poured-a base for military avionic 
equipment— is reported to have been 
turned out by Rolle Mfg. Co., Lans- 
dale. Pa. 

Weighing about 1,630 lb., the out- 
side dimensions of the unit arc 114 x 
93 X 33 in. Quality control played a big 
part in the execution of the job. Some 


AVIATION WEEK. Febru 


22, 195i 


of the quality control diecks included 
tests for moisture content, permeability 
and sand core strength. Readings were 
taken from the melt to assure chemical 
conformation; tensile strength, elonga- 
tion, yield, hardness and other charac- 
teristics were tested. Dimensional 
checks were followed by Zyglo for sur- 
face imperfection detection and X-ray 
for internal flaws. 

Rolle made the huge casting for 
Western Electric Co., Inc. 


BuAer Contracts 

The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navy, Washington 
25, D. C. 




The combination of Cooper Alloy 
centrifugally spun stainless steel 
jet rings surrounding a Cooper 
Alloy stainless steel shellcast sup- 
port ring, clearly illustrates the 
engineering leadership that has 
helped us to serve the expanding 
oircraft industry. 



Our thirty years of experience in 
the high alloy field . . . our intimate 
association widi [et aircraft produc- 
tion, stemming from the very begin- 
ning of the jet program . . . our 
complete control of every step in 
production, machining and testing, 
is your goorontee of quality com- 
ponents delivered when you need 
them. 

Bulletin CC-54 tells the story of our 
associotion with the aircraft indus- 
try. Copies available on request. 

COOPER ALLOY 

THE COOFER AUOV FOUNDRY CO. • HIUSIDE, H.i. 
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WHAT'S NEW 


Telling the Market 

TTie New Look at NortJi Central Air- 
lines is profusely illustrated picture-and- 
word storv on the airlines' operations 
since its inception, with emphasis on 
progress under new management during 
past year- Write Lake Central at \Veir 
Cook Airport, Indianapolis, Ind. 

Facilities and personnel guiding de- 
velopments of advanced aviation prod- 
ucts and techniques undertaken by All 
American Engineering Co. ate covered 
in booklet. A complete Engineering 
and DevelopmentScrvice. Write AAEC 
at Wilmington, Dela. 

Rotomotive equipment for aircraft, 
includitjg jet and piston-engine starters, 
a.c. and d.c. generators, motors, actu- 
ators and integrated electrical control 
systems, is detailed in Bulletin 6014. 
distributed by fack & Heintz, Inc., 
17600 Broadway, Cleveland 1, Ohio. 

Development and testing and produc- 
tion of aircraft engine accessories by 
Parker Appliance Co., including de- 
vices for rod, hot air and hydraulic sys- 
tems, are described in Bulletin 1330-B-l 


available from the company at 17523 
Euclid Ave., Cleveland 12. Ohio. 

Alnico permanent magnet (sintered 
grade 5) uses, design, properties and 
manutacture are coveted in technical 
report PM-111 being distributed by 
Carbolov Dept., General Electric Co.. 
Detroit 32, Mich. 

Latest light-metal biaziug techniques 
are comprehensively shown in 22-min. 
16-mm. sound film. New Horizons in 
•Aluminum Brazing, offered to indus- 
trial firms on loan basis. Write on busi- 
ness letterhead to Motion Picture Sec- 
tion, 854 Alcoa Building, Pittsburgh 
19, Pa. 

Pure Porous Kel-F, a filtration me- 
dium resistant to strong acids, caustics, 
oxidizing agents and common organic 
solvents, is described in Brochure T-103, 
obtainable from Porous Plastic Filter 
Co,, Glen Cove. N. Y. 

Dynamometers— Liquid-cooled ab- 
sorption, motoring, universal and spe- 
cial-purpose-arc described and typical 
installations given in Bulletin DB-1. 
available from Dynamatic Division, 
Eaton Manufacturing Co., 3300 14th 
Ave., Kenosha, Wis. 

Paint spray equipment, (torn connec- 
tion and spray gun up to air com- 


pressors, exhaust fans, water wash paint 
span- booths and finishing air replace- 
ment system, is detailed in catalog be- 
ing sent out by Nl&K Manufacturing 
Co., 23th and Winthrop Ave.. Indian- 
apolis 5, Ind. 

Machines for production gear burring 
and chamfering arc detailed in Bulletin 
103-60 being distributed by Modem In- 
dustrial Engineering Co., 14230 Bit- 
wood Ave., Detroit 4, Mich. 

1 low to Apply Better Zinc Phosphate 
Coating to Steel in Preparation for 
Painting is name of a booklet being 
issued bv Oakite Products, Inc.. 19 
Rector St., New York 6, N. Y. 

Portable electric power tools are cov- 
cicd in 40-page Catalog 39-A being 
issued bv Thor Power Tool Co.. Aurora, 
III. 

Publications Received 

• Filing Manual (or Aircraft Conespoudence 
-by L. P. Bradley, Jr.- pub. bv L. P. 
Bradley, Ji., 2328 Rockdale Ave.. Nor- 
mandy 21. Mo., 256 pp- Outline and 
suggestions for efficient filing procedures 
in the field of aeronautics. 

• The Observer’s Book of Aircraft-by Wm. 
Green & Gerald Pollinger— pub. by Fred- 
erick Wamc Sr Co.. Inc., 79 Madison 
Ave., New York, N. Y, $1.25, 287 pp. 
Rata and illustrations of world aircraft 
for recognition purposes. 



A copy of this quick-read- 
ing, 8-page booklet is 
yours for the asking. It 
contains many facts on the 
benefits derived from your 
business paper and tips on 
hov/ to read more profit- 
obly. Write for the ‘‘WHY 
and HOW booklet." 


MtGraw-Hlll Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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LIGHTWEIGHT, THINWALL 


/ 


Stainless Steel or Aluminum 
to meet your specific design needsi 


s. South Wind h. 


lallenge of higher temperatures in odvonced jet 
sd new lighlweight, thinwoll 
ixchongers. These heat exchongers fully 
:omply with the rigid specificolions set up by oirframe ord en- 
makers of air cycle cooling 


gim 


kages- 


In addition to stainless steel, thinwoll aluminum heat ex- 
changers olso ore being designed and fabricated of South Wind 
for mony different applicolions. Heat transfer from oir-to-oir, 
liquid-lo-Iiquid, ond air-lo-liquid is being ochieved effectively 
with the new South Wind heot exchangers, which utilize either 
the tube bundle or the plate ond fin types of design . . . whieh- 

Por Aircraft Heetirsg or Cooling — Pioneers in the field of 
aircraft heat exchange equipment lor providing heot. South 
Wind has now pul that experience to work in the development 

to the olrcroft Industry. 

Wholever your need in heot Ironsfer equipment. South Wind's 
experienced engineering sloff will be glad to consult with you. 
For information, write Stewart-Warner Corporation, South Wind 
Division, 1S14 Drover Street, Indlanopolis 7, Indiona. 









AIRCRAFT HEATERS 

HEAT fXCHANCE EQUtPMEHT 

tHERT QAS 6EHERATORS 




Adaptability of new Parker valve 
helps simplify hydraulic-system design 


"Many hydraulic-system designs can now be 
simplified by using Packer’s new line of shear- 
place valves. One basic valve can easily be adapted 
for landing gear, bomb-bay doors, fairing doors, 
or wing folding," reports H. C. Trich, shown at 
left describing a wing-fold application. He is 
Staff Engineer— Hydraulic Systems, at Parker 
Aircraft Co. 

"Parker's shear-plate valves are also intriguing 
to designers," he continues, "because they can 
provide the best snubbing available. This snub- 
bing is the result of metering at each end of the 
plate travel . , . made possible by the tear-drop 
shape of the ports. 

"These valves all have inherently low leakage 
because of the metal-to-metal seal between the 


plates. The plate surfaces are optically flat 
within two light bands. Because there is never 
any separation of the plates, contaminant cannot 
get between the surfaces to cause leaks. There is 
also no uncontrolled interflow between the pons. 

"You can order shutoff, 3-way or 4-way Parker 
shear-plate valves for various applications and 
they’re available for pressures up to 3000 psi., 
with either electrical or manual operation. 

"Why not familiarize yourself with all the 
features and benefits offered by this valve. Just 
fill out the coupon and mail it today." 

Parker Aircraft Co. 

S827 W. Ccatury Boulevard, Los Angeles 45, Califoraia. 

Sibsidury of Thi Parker Apptiaace Cempany 





Mail this coupon today! sure to check the iuforma- 





tested and PROVED 


Recently at Air Force Flight Test Center, 
Edwards Air Force Base, a Beechcraft designed 
and produced T-34A trainer completed important 
flight testing during which 434 flying hours were 
logged in 32 days. So far as is known, this is the 
shortest length of time on record used to com- 
plete such tests — all the more to the credit of 
both the Beechcraft T-34A Mentor and the 
military test crews. 

As a part of that testing, one USAF T-34A was 
flown continuously for a 24-hour period with 


only 40 minutes out for se\en landings to take 
on fuel. The seven "pit-checks” as'eraged out 
to 5 minutes and 42 seconds each — a tribute to 
the plane, its pilots, and the ground crews. 

The performance-record was not just a "stunt” — 
it was carried out in the functional develop- 
ment part of the series of tests all USAF air- 
craft must go through in order to become an 
accepted part of the nation’s air defenses; it 
was carried out to know if the T-34A could stand 
up under a round-the-clock training program. 



Beech Aircraft Corporation, Wichita, Kansas, U. S. A. 


FINANCIAL 


Market Fluctuations of Major Airlines 



Investors Wary of Airline Stocks 

Despite sustained earnings, uncertaiuties prevailing in 
air transport outlook push equity prices down. 


Stockholders of air transport com- 
panies fated badly in I95B, as their 
equities showed considerable decline in 
market prices. This was despite sus- 
tained and, in some cases, new peak 
earnings for carriers during the year. 

There was a moderate improvement 
in quotations for a number of airline 
equities by the end of January 1954, in 
keeping with a strong general market. 
But, while the improvement last month 
in industrial stocks (as measured by the 
Dow-Jones averages) wiped out most of 
their 1955 decline, the airline group 
lias thus far not experienced anywhere 
near a similar price recovery. 

► Only One Rise— The exclusive Avia- 
tion Weex compilation above reveals 
the 1953 Buctuations of the common 
stocks of all U. S. major air carriers- It 
can be seen that 13 out of the 14 issues 
declined. Price depreciations ranged 
from 3.8% (Pan American) to 40-7% 
(BranitI). 

Northeast Airlines alone showed an 
appreciation— 9% for last year. This 
counter action to the industry's declin- 
ing experience mav be largely technical 
in view of the fractional fluctuation 
premised on a low base quotation. Still 
the fact remains that Northeast’s man- 
agement has demonstrated a first-rate 
operational record with a difficult route 
structure heavily dependent upon sub- 
sidv. 

► Better in 1954— Pan American not 
onlv was the lowest of the losers with 
its 3.8% drop, but since the new year 


the equity has registered a major per- 
centage recovery. The basis for tire 
recent improved action may be found 
in tlic expectation of much better earn- 
ings to be reported for 1953. This can 
be anticipated by the liiglicr dividend 
declarations late in 1953 and early 
1954. The recent 20-cent-per-share 
declaration, while not indicated as a 
qu.irterly disbursement, was regarded as 
such by many. TTiis followed tire 40- 
cent-per-share semi-annual pwment in 
December, as compared to 25 cents in 
prior years. 

Among tlic trunklines. National's 
common stock showed the best resist- 
ance to ^rice decline during 1953, off 
only 5.9^; it later wiped out its entire 
1953 market loss during the month of 
January 1954. Excellent earnings 
through operations and capital gains 
are being established by National and 
can hardly be ignored. 

► Merger Effect— The Colonial price 
flucluations are without significance to 
iinv inherent position of the company. 
Colonial and the price of its equity 
are influenced almost exclusively by the 
outlook of its pending merger proposal 
with Eastern. 

Braniff’s equity took the sharpest de- 
cline for 1953, off 40.7%. This is 
nothing more than a reflection of the 
substantial losses experienced in its 
domestic service (through Mid-Con- 
tinent) and of its Latin American routes. 
Tlie carrier's recent petition for a mate- 
ria] increase in its domestic mail pay 


is an indication of the seriousness ot 
tlic deterioration of earnings from such 
operations. 

► Too Many Disappointments— There 
is no doubt tliat the airlines have lost 
a good deal of investment support in 
recent years. No longer are future 
prospects given liberal evaluations in 
tlic market place. There have been too 
many disappointments of past expecta- 
tions of airline results to kindle strong 
cntliusiasms for the recent manifesta- 
tion of sustained earnings. 

From the .iccompanying fable, it 
can be seen American and Colonial 
are the only equities to command a 
substantial market premium over book 
values. The high degree of leverage 
present in American’s capital structure 
along witli good earnings accounts for 
the condition prevailing there. 

During the industry's earlier years, 
market premiums of many times book 
lalues were not uncommon- An almost 
complete reversal of this phenomenon 
has now taken place. Airline equities 
not onlv now sell at their lowest relation 
to hook value but also at the lowest 
levels to their anticipated earnings— 
wlrich is alwai’s tlie most controlling 
clement. 

► Earnings Trail Growth— The air trans- 
port industry has experienced tremen- 
dous grou'tb-cvcn greater than tliat pre- 
dicted bv manv sources. But earnings 
liavc nnt at all matched the gains in 
traffic development. 

.^s noted licrc previously (.\viation 
W't.t.k Nov. 16, 1953. p- 45), "Shifting 
governmental policies confuse investors 
and give rise to many doubts as to 
sfabilitv in the industry. Tlie highly 
marginal aspects of operations, where 
rising costs and lowering unit revenues 
pose a real threat to earnings, are not 
conducive to attracting potential inves- 

"The need for husbanding financial 
resources to acquire constantly growing 
facilities lias made for limited dividend 
disbursements. Tilts is not viewed 
favorably by manv would-be investors.” 

The recent Supreme Court decision 
on offsetting mail pay subsidies through 
all other income is still another exam- 
ple of the unsettling influences con- 
fronting air carriers still dependent on 
mail pay subsidies. And there are many 
in this category'. 

► Opportunity for Im-estors— Tlic wide 
disparities in market fluctuations of air- 
line equities, as for aircraft shares, dem- 
onstrates the highly selective nature of 
the aviation industry. 

Market quotations for airline securi- 
ties have been known to swing from 
one extreme to another-first taking a 
too liberal view of the future and tlien 
too dark- A process of "over-discount- 
ing” may be taking place now. Future 
earnings of the separate airlines will tell 
if this is so. — Selig Altschul 
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Split on Wavelength Spurs Radar Raee 


X-band or C-band? Experts disagree about relative 
advantages of each for airborne storm-warning units. 
By Philip Klass 



EXPERTS AGREE about the value of airborne radar, don’t agree about wavelength. 


A split in the airline and avionics 
industry over the best wavelength for 
airborne radar is sparicing, and will un- 
doubtedly accelerate, the race to de- 
velop suitable storm-waming equip- 

Thc older X-band (3-2 cm.), widelv 
ased by the military, and the newer 
C-band (5.7 cm.) radars each have their 
relative advantages and disadvantages 
An airline’s decision on which to bin 
rvill consider such factors as compaia 
live ability to penetrate heavy rainfall, 
to find non-turbuicnt patlis through 
storms; reliability: price and size. 

Two avionic manufacturers have com- 
mitted themselves to the race, each to 
a different band: 

• Radio Cot]>otation of America is de- 
sifiring a C-band radar, reportedly ex- 
pects to fly a prototype in less than 15 
niontlis. be in production within two 

• Bendix Radio says it will fly a proto- 
type X-band set this spring and expects 
to have limited production units before 
the end of the vear. 

► Who’s Where— In airline circles. 
United is the strongest proponent of 
C-band, follosving its fliglrt tests of an 
experimental RCA C-band radar last 
summer in a DC-3 (Avjation Week 
Dec. 28, p. 7), 

UAL’s director of coinmunications, 
J. R, Cunningham, says: ". . . it is our 
considered opinion that C-hand radar 
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Skilled hands 


Skilled hands— 1500 pairs of them are busy every day at Daystrom Instrument- per- 
forming research, development and manufacturing tasks on a wide variety of precision 
electrical and mechanical instruments. Daystrom specialists arc prepared and ready to 
analyze your requirements and translate them from dr.rwing board to finished 'products — 
all within our own modern plant of 350,000 square feet. All development and manu- 
facturing ate achieved through advanced techniques- Wc are proud of the fire control 
and radar equipment we produce for our Army and Navy. Daystrom products include 
computers, gyros, servo amplifiers, electronic chassis, sheet metal cabinets, test equip- 
ment, gear assemblies, servo controls, radio and precision potentiometers, 

today joy ourjacililiei leporl. 


■k RESEARCH 

★ DEVELOPMENT 
k DESIGN 

★ PRODUCTION 



DIVISION OF DAYSTROM. INCORPORATHD 


ARCHBALD, PENNA. 


AffilhU,: 

Amtricaa Type Founder,, Inc., Elhahclh, >I.].;Day,i,om Funuturc Dw„ Ohan.N. Y.:Doyslrcn, Electric CoTp..Pougl,kcep,ie,N. Y. 
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AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



ARCTIC ANGEL — Greenland Eskimos, displaced 80 miles 
further north by the air base at TTiule. are aided by 
Danish technicians flown in by Sikorsky helicopter. 
Such mercy missions are routine for Thule-based Air 
Force H-19a, which have flown as far as 200 miles into 
the icy Arctic wastesof Greenland on daring rescue flights. 
54 
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INTERNATIONA.L SERVICE — Airline passengers whose trans- 
atlantic flights begin or end at Brussels can now have 
the additional advantage of SARENA Belgian Airlines' 
international passenger helicopter service, in big S-55s, 
from Brussels to Antwerp and Rotterdam; to Liege, 
Maastricht, Cologne and Bonn; and to Lille. 



U based in the Miami, Florida area, head- 
quarters of the airline's North-South trunk- 
lines. National’s Sikorsky is the first large 
helicopter thus far put into operation by a 
major scheduled American passenger airline. 


SIKORSKY AIRCRAFT 

BRIDOEPORT, CONNECTICUT 
One of lh» four Drvaiofis of Unilod AircroA Corporation 
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Discover for Yourself 
the 

Many Advantages of 


DARNELL 

CASTERS 

& 

E-Z ROLL 
WHEELS 

Choose just the right caster 
or wheel for your needs from 
the Darnell line of nearly 
4000 types. These precision 
made casters and wheels will 
help you speed up produc- 
tion . . . will pay lor them- 
selves many times over. 


Save Money 




COMPARISON OF PENETRATION of light, medium and heavy rainfall by J.2-cm. 
and 5.7.cin. radar is based on study by two McGill University scicuKsh. 


is the optimum for airborne weather 
mapping pu^joses.’’ 

the characteristic (spec) for weather 
warning radar, recently approved by the 
Airlines Electronic Engineering Com- 
mittee of Aeronautical Radio, Inc. 
(Aline), specifies C-band. Hosvever this 
decision was reached only after lengthy 
debate and there is the possibility that 
AEEC will draw up another spec for a 
3,2-cm. (X-band) "general-purpose" air- 
line radar. 

AEEC's choice is based on the results 
of UAL tests and an Arinc-ATA spon- 
sored study, using certain simplifying 
assumptions, by Drs. J. S- Marshall and 
Walter Hitsehfeld, weather radar ex- 
perts at McGill University. Earlier 
studies conducted bv David Atlas and 
Howard Banks, of the AF Cambridge 
Reseatcli Center, showing that attenua- 
tion in heavy rainfall can seriously dis- 
tort the true depth of a storm on an 
X-band radar, were also a factor. 

Howcs'cr, in recent conversations 
with .Aviation Week, Atlas says that 
C-band’s inferior definition leaves him 
in doubt as to wlicther it is a better 
fiequency for airline needs. 

► Airline and Military— American Air- 
lines. whose extensive postwar radar 
tests for the Navy led to the 3.2-cm. 
.AN/APS-42 radar presently used in 
inanv Navy and MATS aircraft, is on 
the fence, as are most other airlines. 

Navy and Military Air Transport 
Service spokesmen, while taking no 
oEcia] stand on tlie question, have 
shown considerable interest. They use 
their APS-42s for both navigation and 
weather warning, point to more than 
50,000 flight hours with no kicks on 
X-band performance in navigating 
tnrough and around thunderstorms. 

► Concessions and Disagreements— 
Both sides are generally willing to con- 
cede certain advantages to the other. 
The controversy comes over the ques- 
tion of “how much better” or "what 
does it really buy you?" For example; 

• Rainstorm penetration. Both camps 
agree that C-band is better able to pene- 
trate heavy rainfall, but disagree on 
what percentage of the time an airline 


must thread its way through such 
storms, what percentage of the time 
it can circumnavigate completely around 
them. When there is little or no inter- 
vening rain, X-band radar has greater 

'• DefinitiOD. Both sides agree tliul 
X-band inherently has better definition 
(narrower faeamwidth) enabling it to 
spot smaller-non-turbulent paths 
tlirough a storm. However. Frank Todd 
of UAL reports that the experimental 
C-band set which United tested with a 
22-in. antenna gave adequate definition 
of nonturbulent paths. Most of the 
newer airliners, except for the DC-6, 7, 
should be able to accommodate larger 
antennas, giving C-band improved 
definition. 

• Weight, size and price. It is gener- 
ally agreed that X-band radar will be 
smaller, lighter, and less expensive than 
C-band. Whether this difference is 
"insignificant” or "appreciable" is a 
bone of contention. 

► Sharp Disagrecmenl— There is sharp 
disagreement over the best choice from 
the standpoint of extreme equipment 
reliability, which the airlines insist 
upon. An X-band radar, its proponents 
say, will use components wliich have 
been proven and “de-bu^ed" in mili- 
tary service, whereas C-biind will re- 
quire development of a new magnetron 
and TR (transmit-receive) tube which 
must get their first shakedown in airline 

C-band proponents say this is an 
advantage and should result in greater 
reliability because components will be 
conservatively designed for maximum 
reliability, instead of trying to squeeze 
out the last ounce of pmormance, as is 
frequently done with military radars. 

► X-band vs. C-band— There is only one 
known instance where a C-band radai 
has been pitted against an X-hand set to 
compare their performance. This oc- 
curred last August svhen an APS-42- 
ccuipped Navy R5D found itself in 
the vicinity of Denver and joined tlic 
UAL radar-equipped DC-3 in a thunder- 
storm probing expedition. 

The test was an informal one, ar- 
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Westinghouse— Rolls-Royce 
technical interchange 
advances jet development 


Two world leaders in the manufacture of aviation gas 
turbines recently combined engineering forces through a 
ten-year technical cooperation agreement. As a result, 
Westinghouse and Rolls-Royce will exchange the wealth 
of design, development and production experience gained 
from their respective work on turbine-type power plants. 
This makes available an unprecedented amount of capa- 
bility for jet engine development and provides the world’s 
largest source of aircraft propulsion. 

Westinghouse— Rolls-Royce can now supply turbo-prop 
and jet power for commercial transport, military aircraft, 
guided missiles and the many flight concepts still on the 
design boards . . . giving America's airplane builders the 
advanced engine designs required for successful conquest 
of supersonic flight. 


WRITE FOR INFORMATION 

Requests for information on engines and 


Gas Turbine Division. Westinghouse 
Branch P.O.. Philadelphian, Pa. j-H030 


Electric Co 


louse 




There’ll be a new jet in the sky 


America’s first jet transport, now teing 
constructed in a Boeing plant neat 
Seattle, is currently "on schedule.” r\c- 
cording to preiient plans it will take to 
the ait by early fall, 1954. 

This airplane is a prototype — an ex- 
perimental model of wholly new design. 
Boeing is building it to demonstrate to 
the military and to commercial operators 
the potentials of a high-speed, jet-pow- 
ered transport of ample range and 
capacity. 

A jet tanker version of Boeing’s new 
aircraft would complement strategic air 
power’s swift jet bombers. It could fly 


refuel them in flight — at their own 
choice of altitude and speed. Commercial 
airlines are increasingly interested in a 
jet aircraft that offers great speed, and 
performance which trill permit profitable 

By investing its own funds in the de- 
velopment of a jet transport, Boeing is 
providing an advantage that will be 
shared by future purchasers. Design and 
construction of this prototype now will 
make possible the building of production 
airplanes at an earlier date. It will also 
afford an early opportunity to prove out 


engineering, production and operational 
details. This prototype has behind it the 
thousands of hours of research and flight 
experience Boeing has gained with the 
B-47 Sttatojet and the eight-jet 6-52 
Stratofortress. 

This background of ex'perienee with 
large, multi-jel aircraft is unmatched any- 
where in the world, and is a vital part of 
Boeing’s 37-yeat history of pioneering 
successful newtypesof airplanes. You can 
depend upon the integrity of Boeing re- 
search, design and engineering to make the 
coming prototype an aircraft that will con- 
tribute greatly to the new jet age of flight. 





ranged on short notice. Observers in 
each aircraft tried to take simultaneous 
photos of their radar scopes for later 
comparison. However, one aiiplane 
ended up witli more radar scope photos 
than the other, making it difficult to 
correlate the two sets of photos. 
Aviation Week was told. 

►Conflicting Reports— Despite the fact 
that C-band and X-band proponents 
were divided so there were some of each 
on both aircraft, there is considerable 
disagreement on what happened, what 
(liM saw. which set proved supetiot. 

It is unfortunate tliat additional com- 
parative tests, with improved inter- 
plane coordination, were not arranged 
at the time. UAL has since removed 
its experimental radar from the DC-5. 

United has completed its lengthy 
analysis of last summer's tests and will 
shortly release a detailed report, con- 
taining some 4,000 radar scope photos. 
Until this repoit is out, the industry 
has Cunningham’s official statement: 
"Data accumulated during our evalua- 
tion program proved condusively that 
C-band radar will penetrate a minimum 
of 15 miles of 60 mm ./hr. tainfell using 
a transmitter power of 75 kw, . , . Out 
detailed study . . . indicates that this 
performance cannot be duplicated prac- 
tically by equipment operating on a 
higher frequency. ” 

► Root of the Controversy— The physi- 
cal characteristics which enable radar to 
"see” thunderstorms ate what produce 
the present controvetsy. When radar 
energy strikes raindrops, some of it is 
absorbed, some is scattered. That por- 
tion of the scattered energy which is 
loflected back to the raiiar antenna 
produces, in this case, Che desired storm 
echo on the scope. The absorbed en- 
ergy, and scattered energy which doesn’t 
return to antenna, weaken penetration 
of the radar beam through the rain. 
W’hen radar is used for storm warning, 
these factors work against each other. 


Thus a low-microwave-frequency 
(long wavelength) radar penetrates 
storms with practically no scattering, 
hence does not "sec” them. A higli 
miaowave-frcqucncy set gets a good 
strong return from the nearest edge of 
the storm. However, as tlic signal 
pvnetiates the storm, it is attenuated so 
that far side of storm may not show 
up, distorting the true storm depth. 

► Limited Agreement— ’Phere is 110 dis- 
aftceinent on these fundamentals, nor 
that some medium microwave fre- 
quency, wliich will optimize echo re- 

dcsirablc for an airline radar designed 
primarily for weather warning. The 
question is whether X- Or C-band is the 
better compromise frequency. 

Frank \^ite of the Ait Transport 
Assn, originally spearheaded the move- 
ment for a lower-frequency radar as a 
result of his experience as project engi- 
neer on American Airlines’ postwar 
radar tests. During these, and subse- 
quent Navy tests in which he partici- 
pated, he found instances where the air- 
plane required considerably longer to 
traverse a storm than the radar indicated 
that it should. 

After an investigation, and study of 
the Atlas-Banks analysis. White con- 
cluded tliat this discrepancy between 
radar display and reality was caused by 
attenuation of X-band energy, i.e., no 
echo was received from the far side of 
the storm. 

In September 1950, White proposed 
a shift to 5.7 cm., in a paper delivered 
before the Radio Technical Commis- 
sion for ,\cronautics, Radio-Television 
.'^lanufacturers .\ssn.. and Institute of 
Navigation. White felt that the new 
frequency, which had earlier been allo- 
catM tor aviation use, was a better 
compromise. 

It is interesting to note, however, 
that storm-depth distortion did not 
appear to be a major problem or serious 
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sbortconiing at the time of AA's tests 
for the Navy, despite the very low 
power (8-10 kw.) of the radar used. In 
the 6nal report, dated September 1949,. 
there is no mention of serious 3.2-cm. 
shortcomings when used for storm 
avoidance. 

► Not Alone- White, howes'er, was not 
the onlv one to conclude that 5-6 cm. 
might be a better band for weather 
radar. Speaking before the British 
Institution of Radio Engineers, Feb. 20, 
1952, on the subject of airborne storm- 
warning radar, P. L. Stride of E. K. 
Cole, Ltd., British radar manufacturer, 
concluded: 

"The path attenuation is also im- 
portant ir the desired target is hidden 
m other heavy clouds and when it is 
desired to see the far edge of the storm 
area. Taking these factors into account 
leads to the conclusion that a wave- 
length in the region of 5-6 cm. is the 
most favorable.” 

► Study and Report— To obtain a quan- 
titative comparison of the two wave- 
lengths, -VrA and Arinc sponsored the 
study bv Dr. Marshall and Dr. Hitsch- 
feld. 

Their report, issued last February, 
makes no attempt to consider such 
factors as equipment size, weight, price, 
relative reliability or operational use. 
It compares the performance of the 
two bands, making certain simplifying 
assumptions and b^ing calculations on 
parameters, such as radar power and 
antenna size, speci6ed by ATA and 

The report shows that C-band and 
X-band radars (with powers and antenna 
sizes currently planned) have the same 
range when there is 200 mm./hr.-miles 
of rain (product of rainfall rate and 
distance over which it extends) between 
rlic radar and the target (storm). With 
more than 200 mm./hr.-miles of inter- 
vening rain. C-band has much greater 
range; with less intervening rain, X-band 
has the edge. 

The report adds: “A frontal line of 
showers is likely to involve ... a few 
hundred mm./hr.-miles of rain, prob- 
ablv, though not certainly, less than 
500.” 

► Storm Intensity Contours— The report 
does not deal with another adverse 
factor caused by radar attenuation, that 
of storm-intensity distortion when iso- 
echo contouring is used. There is con- 
siderable evidence that the turbulence 
within various parts of a thunderstorm 
is determined by rainfall gradient (rate 
uf change of rainfall rate with distance) 
rather than by rainfall rate itseif- 

To show the pilot vars'ing rainfall 
gradients, an iso-echo contouring tech- 
nique is used, which causes extremely 
hcav\’ rain to appear on the radar scope 
as black areas instead of bright aieas- 
This gives a picture in which the very 
hcasy rain areas (black) are surrounded 
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Ask the men with the most experience... 
ask BEN BRANSOM 


Chief Pilot, Burrus Mills, Inc., Dallas, Texas 


“16,000 flight hours teach you a lot,” says Ben Bransom, 
‘‘and they've taught me to depend upon Gulf aviation 
products. I’ve flown with Gulf from Alaska to the West 
Indies, from Canada to Mexico and in every state in the 
U. S. The consistent high quality of Gulf products has 
pa'idoffinbellsrengineperfarmance,louermainlenancecosU. 

"Tliat'swhy my first question upon landing at a strange 
airport is — ‘Do you have Gulf gas and oil?' ” 


Men who fly a lot— fly with Gulf 



Gull Aircraft Engine Oil, Series-R 
For nidisl engines or where a deter- 
gent oil is not desired- Approved by 
Pratt & Whitney and other radial 
engine manufneturers for nil types 
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by bright echos from l^ht rain, which 
are in turn surrounded by black no-rain 
areas. Wherever the light-rain echo 
areas are thinnest, the rainfall gradient 
is high because the distance nom no 
rain to extremely heavy rain is short. 

X-band's greater attenuation will 
cause it to distort storm-intensity con- 
tours. This, combined with its tend- 
ency to shorten the apparent depth of 
a heavy storm, might lure a pilot into 
trying to traverse a storm front at the 
wrong place, Oband proponents say. 

► Spotting Safe Paths— X-band sup- 
porters counter this argument by point- 
ing out that for same antenna size, 3-2 
cm. gives almost twice as good defini- 
tion as 5-7 cm., thus will be able to 
spot thin non-turbulent paths through 
a front which the C-band set will never 

For example, unless some way is 
found to get a larger antenna into the 
DC-6 and DC-7, a C-band set will have 
a beam width of 74 degrees (between 
half-power points). At a distance of 
20 miles, this beam is almost three 
miles wide so that a non-turbulent path 
cnlv one mile wide between storm cores 
probably would not show up on a 
C-band radar at that distance. 

However, Frank Todd says that paths 
less than a nrile wide were seen with 
UAL’s C-band set, using a 22-in. 
antenna. By reducing receiver gain 
(sensitivity) it is possible to obtain very 
adequate definition, Todd reports. 

Despite this reassurance, it is note- 
worthy that David Atlas, whose original 
work pointed up the attenuation short- 
comings of X-band, is equally con- 
remed over C-band’s poorer definition. 
--\tlas told Aviation Week that he 
found it difficult to evaluate the rela- 
tive importance of each shortcoming. 

► Navigation Use?— X-band’s better de- 
finition gives it the edge for ground 
mapping (navigation aid). 

However, most airline spokesmen say 
that the equipment will be used almost 
solely for weather surveillance. Others 
reply that Once airline pilots Start using 
radar, they will want to employ it as a 
navigation aid, regardless of what airline 
engineers and management now think. 

In any event, a United spokesman 
reports satisfactory ground mapping 
with C-band- 

► Weight, Size, Price-Larger wave- 
guides, a higher power magnetron (75 
kw, vs. 40 kw.) and possibly a larger 
antenna (to give compaiable elefinition) 
will make the C-band set somewhat 
Icrger and heavier. Estimates of X- 
band’s weight advantage vary from 10% 
to 50%, with size advantage somewhat 
less. Wien compared on the basis of 
total installed weights. X-band will 
probably have onlv a slight edge. 

Despite the fact that Bendix is quot- 
ing a price of 514,750 and RCA is talk- 
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REM-CRU TITANIUM 


facts for the aviation industry about this vital NEW metal 

Tit.aml'm is a natural fur aviation. Its high strength, 
light weight and resistance to heat and corrosion arc 

aircraft. That’s why praelkallj the entire production of 
this metal goes into air|>lancs, Here are additional 
facts . . . presented by RFM-CRl' TITANU M, INC. 
—a princijial prndueer of the new engineering material. 

Advantages has a Strength-tu-weight 
ratio that is superior to other aircraft structural 
materials. Where it is sulisliluletl directly, 
seclion-for-seclion, in place of stainless sled, a 40% 
saving in weight results. It is remarkably corrosion 
resistant and is completely unallackcd by sea water 
and marine atmospheres, It retains useful strength 
up to 8II0-101X)F. 

Applications -Tim commercially pure grades are 
best suited for airframe and engine parts not subject 
to high operating stresses— fire wails, shrouds, cowling, 
bulkheads and various forged parL«. Skin sections of 
supersonic units take full advantage of titanium's 
unique properties. Alloyed lilanium is used for 
structural members, compressor wheels, bolls and 
other highly stressed parts, 

^|fa/feM/fy-REM-CRU is producing four grade* of 
titanium on a tonnage basis. RC-55 and RC-70 are 
commercially pure grades, having minimum yield 
strengths of 5.5,000 and 70,000 psi. re.s]>ectively. 

These grades are available in all standard forms— 
sheet, strip, plate, billets, forgings, bars, rod, wire 
and tubing. RC-130-A is a lilanium-hase alloy with a 
minimum yield strength of 110.000 psi, combining high 
strength with good ductility. It is furnished primarily 
in sheet form. RC-130-B is a titanium-base alloy 
having a minimum yield sirciigih of 130,000 psi. 

It combines high strength with good forgeability and 
is available in all standard sizes of bars, billets 
and forgings. 

To ktrp abrenu o/ the laleu deiclopmenis rm ihh 
vilal mmal. , trite for the. Hrm-Cru Keviei.-n free 
periodical devoted to the application and fabrication 


REM-CRU 

TITANIUM REM-CRU TITANIUM. INC., MIDLAND. PENNSYLVANIA 
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guides, magnetrons, and other ci 
nents whose development has a 


000- However, RCA savs this co 
- •• i for the tube. 


ly large scale pro- 
' develop a new 
’at SI 00,- 
cost will 

id other 


A MATS spotesman has indicated to 
Aviation Week that his service is 
tiemcly interested in evaluating a 
cm. raiiar (at the Wright Air Dove 

the new band lives up to its ads-ance 

From an upkeep standpoint. X-band 
supporters say that a C-band magnetron, 
TR, and ATR tubes, which will require 
occasional replacement, will be priced 
from two to four times higher tbs 
set of 3.2-cm. tubes, which cost 

► Ifcit to°Get Reli b'lit»-A k 0 1-d 
ing that it must develop a new magne- 
■ 1, the other side adds that any '' 





a1c“ 

lives indicate that to n 


N, J, 
•esenta- 
I lability 


Unless C 


t of 100 per month < 


ss C-band magnetrons 6iid wider 
application than in airline radar, they 
would liavc to be overproduced and 
stockpiled to anticipate airline nceds- 
Thc production line would then have to 
be shut doivn and started up at a later 



vJetl^rfs 


TO YOUR SPECIFICATIONS 



-from a famous 
precision manufacturer 


At Ex-Cell-O you’ll find a rare comfainotion of engineering 
skill, trained workers, and huge departments of up-to-the- 
minute precision machinery. There's □ special Engineering 
Staff to plan the economical way to produce your port or 
assemblies including machining, heat treating, and unit 
assembly. Rigid inspection methods safeguard Ex-Cell-O's 
repufotion for precision work. 

Send your print, port, or sketch to Ex-Cell-O in Detroit. 




EX-CELL-O 

(XIS) CORPORATION 



NOW! V TAKE YOUR CHOICE! 


great services 
on the direct 


2 


route between 


the UPPER MIDWESTand 
SOUTHERN CALIFORNIA 


■^MINNEAPOLIS-ST.PAUL 


MORNING AND EVENING 
LOS ANGELES 4-ENGINE FLIGHTS! 


DELUXE 

DC-6BS 
AND THRIFTY 
AIR COACH 


airlines do not want a "warmed over 
APS-42,” that the airline radar should 
incorporate latest design techniques. 
Thev say there will be a temptation for 
an X-ba’nd radar maker to apply older 
circuits and techniques, previously used 
in military sets, Bendix Radio spokes- 
men emphatically deny this, saving 
their set “will not use any APS-42 sub- 
assemblies,” will be “completely new.” 

(Both RCA and Bendix Aviation pro- 
duce APS-42s for the military. At 
RCA. .APS-42s arc produced by the 
.^ame division which is designing the air 
line radar. At Bendix, the two pro 
grams are in separate divisions, with 
APS-42s produced at Bendix-Pacihe.) 

► Summing It Up— One airline official 
summed it up this wav for Aviation 
Week; 

“We figure that 3.2<m. radar will do 
the job X% of the time, a 5.7-cm. 
radar Y% of the time. We know that 
neither figure is 100%. that the 5-7-cm. 
percentage is larger, but how much 
larger we don't know. We don’t know- 
how much larger, heavier, or castlier the 
C-band radar will be. When we can 
HI in some of these unknowns, then we 
can make our decision.” 

Both sides agree that any airborne 
radar is vastly better than none. Pilots 
u.sing airborne radar for the first time 
are universally enthusiastic over the 
otherwise unavailable thunderstorm in 
formation which it provides. This 
factor coupled with the lack of direct 
comparative tests on the relative per- 
formance of C- and X-band radars, ex- 
plains the enthusiastic claims of both 
sides. 

Tlie aitUnes will settle the argument 
ill the traditional American svay, in 
which consumers generaBy decide such 
controversies. Probably both radars 
will find airline customers. Meanwhile, 
the added competition should acceler- 
ate the date when airliners are equipped 
V. ith weather tadai. 

IRE Group to Hear 
Gen. Wood of ARDC 

Brig. Gen. Floyd B. Wood, USAF. 
has b«n named as the speaker at the 
luncheon of the Institute of Radio 
Engineers’ professional group on aero- 
nautical and navigation electronics 
(PGANE) in New York. Mar. 23, dur- 
ing the national IRE convention. Gen- 
Wood. deputy chief of staff for de- 
velopment at the Air Research & De- 
velopment Command headquarters, 
will discuss the effects of latest revi- 
sions in the AF’s Air Weapons System 
Management Plan on the avionics in- 

Under the AWSM plan, the airframe 
manufacturer was given responsibility 
for procuring all avionic equipment 
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Here's the Limit Switch that's completely environment-free for 
dependable operation anywhere! It's the only switch with ALL 
pares (terminals, switch and operating mechanism) sealed in a 
dry, inert gas. This exclusive sealing feature insures positive pro- 
tection against corrosion, dust, dirt, oil saturation, tampering or 
mis-adjustment, Water can’t get inside; humidity and extreme heat 
or cold ( — 100°F. to +250°F.) do not affect performance. Tipping 
action of diaphragm insures positive operation even when switch 
is ice-coated. 

The switch is light, compaa and easily mounted. Available in a 
variety of circuit arrangements, including DPDT, it is rated at 10 
amps, 125/250 v. AC or 28 v. DC. Military Standard approved. 
Hundreds of manufacturers are using Electro-Snap Hermecically- 
Seaied Limit Switches with complete satisfaction. Prove their su- 
periority on your toughest jobs. 

Write for full information in Bulletin HA-2 

/^f^^LECTRO-SNAP SWITCH AND MFG. CO. 

4220 West Lake street - Chicago 24, lllineis 
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VICKERS 

VISCOUNT 

FACTS 

that count 


Within six months of its incroduaion, British European Airways an- 
nounced the following figures for their Vickers Viscount operations: 


BREAK-EVEN LOAD FACTOR 
FOR FIRST SIX MONTHS TO 
COVER ALL COSTS: 

51 % 

BREAK-EVEN LOAD FACTOR 
FOR FIRST SIX MONTHS TO 
COVER DIRECT OPERATING 
COSTS: 

28 . 1 % 


BRITISH EUROPEAN AIR- 
WAYS TOTAL COSTS TAKE 
INTO ACCOUNT ALL OVER- 
HEADS AND INTEREST ON 
CAPITAL 


Total revenue earned 
Total costs incurred* 
Total profit earned 


$3,920,000.00 

$2,814,000.00 

$1,106,000.00 


For a total of 6,140 revenue hours this adds up to a profit of 


$179.20 


PER FLYING HOUR 


Moreover this was achieved in the early months of the Viscount's opera- 
tional service, when the utilisation was still at the low annual figure of 
1,560 hours. 

VICKERS 

VISCOUNT 

tout SOLLS.AOYCE DART PROPELLER-TURBINE ENGINES 

On order in North America for Trans-Canada Air Lines 


Vickers-Armstrongs Limited • Aircraft Division • Weybridge • England 
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used in his aircraft. The plan, which 
created many uncertainties in the avi- 
onics industry when it was first an- 
nounced last year, has more recently 
been revised by AF Regulation 70-9. 
Following his formal remarks, Gen. 
Wood has agreed to answer questions 
from the floor. 

Gen. Wood was cliief of staff at the 
Wright Air Development Center prior 
to assuming his present duties at 
ARDC. He holds ratings of command 
pilot, combat observer and aircraft ob- 
server. He holds an MS degree from 
MIT. 

The PGANE luncheon will highlight 
two days of avionics activities at the 
national IRE convention, including 
three technical sessions on Mat. 22-23- 
Tickets ate available from local PGANE 
chairmen or from W. P. McNallv, 
W. L. Maxson Corp- 460 W. 34th 
St., New York 1. N. Y. 

New Avionic Devices 

Some recently announced com- 
ponents suitable for use in avionic ap- 
plications include the following: 

• High-temp, solenoid, for actuating a 
variety of aircraft or missile devices, can 
be operated at temperatures of —55 to 
260C, according to manufacturer, PSP 
Engineering Co., 8420 Otis St., South 
Gate, CaliL 

• Resistor networks, with precision 
wire-wound resistors connected in any 
desired configuration, are housed in a 
hermetically sealed, octal-base container. 
New type 1169 network can be supplied 
with lip to five 1-m^ohm resistors, or 
up to ten 1-megohm resistors, matched 
to within 0.02%. Unit will withstand 
temperature cycling between —65 and 
125C, says manufacturer, Daven Co, 
191 Central .Ave., Newark 4, N. J. 

• Small contactor, No. A-53-1I0, for 
28 v. d.c. operation, has contacts rated 
for 25-amp. resistive load, 20-amp. in- 
ductive, 15-amp. motor load. Unit 
weighs 6i oz.; its dimensions are ap- 
proximately 11x2x21 in. Electrical 
Products Corp., 1100 N. Main St., Los 
Angeles 12, Calif. 

• Coaxial crystal misers, fixed-tuned 
CM-107 seri«, cover frequena’ range 
of 225 to 5,600 me. Input VSWR is 
reportedlv better than 2:1 for all fre- 
quencies and local oscillator rejection 
at the intermediate frequency is better 
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Buckets by MISCO 

for Curtiss-Wright 
Turbo Compounds 


This intricate bucket is an integral part of the 
power recovery units in the powerful Curtiss- 
Wright Turbo Compound Engine (shown above) 
which is now rated at 3700 h.p. for the U. S. Mili- 
tary Services and has been seleaed by 22 of the 
World’s Leading Airlines for high-speed, long 
range transports. 

Production of this complicated component clearly 
constitutes a notable MISCO achievement in prac- 
tical engineering, metallurgical knowhow, and 
highly skilled techniques to meet the most exacting 
requirements. 


For Castings of Greater Dependahility, Better 
Performance and Longer Service Life, Specify 


(mbco) 

IS Of AjMim AMn.iNDuiiiiii nvrsuiffr i 


DETROIT DIVISION 
253 Si. Aubin Avenue 
DETROIT 7, MICHIGAN 
lora/n 7-154S 


WHITEHALL DIVISION 
116 West Gibbs Street 
WHITEHALL, MICHIGAN 
Whitehall 2-I5IS 


than 30 db., inaiiufactuier says. Local 
oscillator power required is 10 mw, 
Empire Devices Prod. Corp., 38-15 Bell 
Blvd.. Baysidc 61, N. Y. 

• Precision wire resiston, plastic en- 
capsulated wire-wound, callM N-Caps, 
meet or exceed MIL-R-93A teouite- 
ments, according to manufacturer, East- 
ern Precision Resistor Corp., Richmond 
Hill 18. N. Y. 

• Oil-filled capacitors, of small tubular 
c'nistmetion, are available in single and 
dual units, 2 to 8 mmf., rated 600 to 
1,500 v.d.c. Units filled with Pyroteen 
can be operated between —70 and 90C. 
Industrial Condenser Corp., Dept. 
A-21. 3243 N. California Ave.. Chicago 
18, 111. 

I 'WflW' ■ t 

FILTCR CENTER + 

► More Silicon Transistors— Raytheon 
Mfg. Co. announces that it has pro- 
duced experimental silicon transistors, 
close on the heels of Philco’s similar 
disclosure. Raytheon reports experi- 
mental transistors have been operated 
at 350F and higher, but cautions that 
considerable work remains before pro- 
duction quantities will be available. 

► 'TinkertO' ' Name .\bandoned— Navy 
is dropping code name of "Project 
Tiiikcrtos" for its automation program 
at request of original childrens-toy 
manufacturer who feared loss of trade- 
name. Instead, Navy will use "modular 
design of electronics," MDE for short, 
and "mcclianiaed production of elec- 
tronics." or MPE, Industry, which 
quickly picked up the catchy code 
name, may find it hard to drop! 

► Free Slipstick— flandv pocket-size 
plastic sliderulc, with A,'B, C. D. and 
Cl sc-dles, as well as a Fahrenheit- 
Centigrade conversion scale, is available 
for the asking from Helipot Corp., 916 
Meridian Ave.. South Pasadena, Calif, 

► MDE-MPE Diasvings Available- 
Drawings of hand tools required for 
pilot Or model shop production of 
Nass's MDE (Project Tinkertov). and 
an engineering handbook of the hand- 
tool process (PB 111277) can be ob- 
tained from the Office of Technical 
Scirices. Dept, of Commerce, Wash- 
ington 25, D. C. A summary of the 
entire MDE-MPE project is also avail- 
able as report PB 111275. 

► New Premium Tube— New beam 
power amplifier, 5992, designed to re- 
place the conventional 6V6 has been 
added to reliable tube line of Bendix 
Aviation's Red Bank Division. Each 
5992 is run-in tested and aged under 
vibration for 45 hours, has arc-resistant 
base which permits operation up to 
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F9F-6 Cougar 


Sharp Claws for Navy Carriers 


She’s u lipliting cat — the Cosigar, 

Swept wing successor to the Grumman Pnn- 
tlier, the Cougar is a much fueler airplane, yet 
it has the same low landing and takc-ulT speed. 
This difficult performance cotnhinalion makes 
her ideal for aircraft carrier unri from-liiic com- 
bat field operations, 

Powereil bv a I’rall & ft iiiuiev Aircraft 
J48-P-8. 7,2,50-11.. static thrust engine, the 
Cmigar lakes olT ami lands on the deck of a 
carrier. It lias a speed above 6.50 nipli, range of 
more than I.OOO miles and a service ceiling of 
approximately 50,000 feet. 

Inco Nickel and Inco Nickel Allovs help keep 
the Cougar Hying. Y'ou'II fimi parts made of this 
versatile metal used where unusual comliiiia- 
tions of corrosion rcsistiincc. lical resistance, 
sireiiglli ami ductility arc called for. 

Inco's Technical Service Section has a vast 
amount of research available un Nickel and its 
applications in the uviutiun industry. They may 
help von find the right alloy for voiir require- 
ments. \5'rite to them for the information you 


THE raiEBNATIONAt tJICEEL COMPANY. tHC. 
47 Wall Slresl New York S. N. Y. 


Nimonic "75" - 
CoiabustloQ choi 
Inconel " 


Inconel “X"-' 

High Tempera 

Nickel 


Inco Nickel Alloys imco 
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SU.UUO (t. altitude, Beiidix says. Com- 
|)!;in’s address is Eatontown, N. f. 

► CPA Comets Go Collins— Tlsree 
Comet 2s wliicli Canadian Pacific Air- 
lines has ('ll order will be equipped 
tlirougliuut ivith Collins aiiunics gear. 
Kaeli plane will e-airy dual OlbS 111' 
(l4+clianncl) transceivers, 51R-3 VIll' 
receivers, 17C4 VlIl' traiisniitleis, mid 
slV-2 glide slope receivers. Caincts will 
also use Collins 31 /j niaikct beacon 
receiver and integrated Right system 
(flight director). 

► GE Crystal Ball— Dr. \V. R. G. Baker, 
Gcnaal Electric vice president and 
manager of its Electronics Division, says 
GE anticipates "that 1934 will see a 
trend, late in the year, away from all- 
out production of standardized (mili- 
tary) field equipment toward develop- 
ment and manufacture of advanc^ 
forms of electronics apparatus.” Baker 
also sees "a significant increase in the 
technical nature and scope of our ad- 
vanced (military) equipment activities.” 

► Integrating Gyro Dcclassified-The 
military has recently taken security 
wraps off the "integrating gyro,” de- 
veloped by Massaeliusctts Institute of 
I'ccnnalogv. 'Hie device is a rate-type 
gvro with viscous (instead of spring) 
restraint whicli functions as a displace- 
ment and rate gyro. Miimeapolis- 
llonewvcll and Reeves Instrument Co. 
arc both producing the av ionics device 
for the military. 

► Avionics Literature— Recently an- 
mmuced pnblicatiniis of interest to the 
avionics field include; 

• Microwave instrumentation, covering he- 
quencies from 10 to 51,000 mc„ including 
signal genciators. spectrum analyzers, niicio- 
wave receivers and wide-band video anipli- 
fiets, are described in new bixiklet available 
from Polarad Electronics Coijp., 100 Metro- 
politan Ave., Brooklyn 11, N. Y, 

• Magnetic fluid clutch positlaner, for me 
in driving recording pens or other instru- 
ment-type elements, with linear response out 
to 5 cps., is describe in Bulletin No. DL-C 
521, available from Texas Instruments Inc., 
6000 Lemmon Avc„ Dallas 9, Tex. 

• Micro switches, in a variety of types with 
many different actuating elements, arc 
described and application data given iii data 

sheets 64a, 66, 68a, 71, P74, and P7’, 
available from Micro Division, Xlinncapolis 
Honeywell, Freeport, 111. 

• VSWR Measurement, teclniiqiics for ob- 


wave impedance using slotted sections, arc 
dcsciibcd ill the Detour 1955 issue of 1’oh'- 
Icchnic Kc.vcauli & DcYclupmcnt Co. re- 
ports. C(iiupaii>'s address: ’’ lohnsmi St., 
Brooklsu I, N. Y. 

• Radio Com|>.rss I'anc!, a new iiiiniaturi/cd 
version for remote control of an .\RN-6 re- 
ceiver, is described in bulletin prepared by 
Electronics Division, North .Viiietican 
Philips Co.. 750 S. Fulton .Ave.. Mt, Ver- 
non, N. y -PK 



as 

YEARS 

OF SIMULATED FLIGHT 


NOW 


Like their predecessors, mod- 
ern Links help to provide this 
nation with the svorld's most 
proficient pilots. New elec- 
tronic giants such as the Link 
B-47B Flight Simulator are 
aiding Air Force pilots to 
master the instrument tech- 
niques of modern jet aircraft. 


AND YET TO COME... 

The research and development staff of Link is 
currently at ivork on new projects that will fill the needs 
of future high speed flying... and flying 

men . . . importantly as in the past and present. 
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aFiJlgR 
long before 

;r combustion efficiency . 
to locale electrodes in just the right place for positive ignition 
... to develop new tricks (like sweat cooling) for elimination of 
hot spots ... to produce controlled turbulence ... to cut down resonance . . . 
in short, to gel flame to conform to plan is a basic objective 
wc reach through use of the large fund of flame facts we've built 
over the years. If you face any of these combustion problems, your Janitrol 
representative can quickly show how our facilities may hi into your program. 
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Speaking of freezing, an ariicle on a mysterious case of ice 
formation on fuel nozzles in combustion heaters — and how 
our engineers tracked down the cause — appears in the 
Janilrol Healing Digest, Vol. Ill, No. 3. Another Janitrol 
publication. “Heat in Harness," gives a broad view of how 
several Surface Combustion Carp. Divisions work iogeiher 
in the advancetneni of combustion engineering. 

Copies of either, or both, are available on request, on 
your leiierhend, please. 


Janitroi 


36 years experience in combustion engineering 



National Sales, Engineering, Production Headquarters, 
400 Dublin Avenue, Columbus 16, Ohio 
District Engineering O^ceir 

New York, 223 Broadway 

Washington, D. C„ 4650 East-West Highway 

Kansas City, 2201 Grand Avenue 

Ft. Worth, 2509 West Berry Street 

Hollywood, California. 7046 Hollywood Bouleva, 

Columbus, Ohio, 400 Dublin Avenue 


Exec 


e Offices: 

2375 Dorr Street. Toledo I, Ohio 


AlkCRAFI-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION 
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NEW AIRPOWER DOCTRINE 

Twenty-First Annual 


The New Airpower Doctrine will guide the destiny of the Aviation 
Industry for the next three years. Basically the new doctrine recognkes 
that Airpower is the keystone of U. S. Defense Strategy in the Atomic 
Age and calls for a continued expansion and strengthening of our 
national Aviation Resources while gradually reducing the obsolescing 


TODAY -Make your 
advertising reservalio 
Regular advertising 
rates opply. 

Order extra copies 
at $1.00 each, 


-Keynote of AVIATION WEEK’S 

"Inventory of Airpower” 

traditional Armaments of surface forces both on land and sea. The 
new Airpower Doctrine of U. S. Defense recognizes that true Airpower 
IS composed not only of Military Aviation but also of Civil Aviation 
elements such as the Airlines, Business Flying Fleets and the Manu- 
facturing and Overhaul facilities of Private Industry. This new Air- 
power Doctrine was developed by the Defense Department late in 1953 
and was approved recently by the National Security Council and Presi- 
dent Eisenhower. It will be the blueprint for the development of 
Military and Civil Aviation during the next three years. The 21st 
Annual Inventory of Airpower issue of Avi.ation Week will be key- 
noted by an analysis of the new Airpower Doctrine and its effects on all 
of the special phases of the Aircraft Industry by Avi.^tion Week's 
expert staff and documented by official fiscal figures and specificxition 
charts. 

Inasmuch as the 21st Annual Inventoiy issue will be a record one in 
terms of Industry usefulness. Military and Government reference, all 
companies Manufacturing for or serving the Aviation Industry are 
urged to be represented in this edition. 

McGRAW-HIU PUBLISHING CO., INC., 330 WEST 42ND ST., N. Y. 36, N. Y. 


s, 1S10 Honna Bldg. 




LOOK TO tJE sky FOR YOUR MAH 



Need compact bearings for long service? 

here’s how leading makers of small gasoline engines 
get them with NEEDLE BEARINGS 



America’s best known manufacturers of small gasoline engines 
specify Torrington Needle Bearings because of their coinpact- 
ness, high capacity and long maintenance-free operation 

Needle Bearings have been performanec-iirotnl in eveo' type 
of small two-cycle and four-cycle engine such as those on power 
mowers, generators, chain saws, materials handling equipment, 
pumps, compressors and many other types of equipment. 

As main bearings on crankshafts, on connecting rods ut 
crankpin and wristpin ends, on reduction units, governing 
mechanisms, crankshaft counter-balances and camshafts. Needle 
Bearings, compact in size themselves, contribute toward keeping 
engine size and resulting weight down. Simultaneously, their 
ability to retain lubricants for long periods boosts power output 
and prolongs engine life, 

Torrington Needle Bearitigs have become “standard equip- 
ment” throughout industry since their introduction nearly 
twenty years ago. Wherever high capacity is needed in small 
space. Needle Bearings can offer superior performance. 

The Needle Bearing may be the solution to your anti-friction 
problems. Why not let our engineers help you find out? 



EQUIPMENT 




MCXIKUP developed by I..\S ns a porUihlc |itc«cdure tininct. 


LAS Builds Constellation Training Aids 

• Flight deck’s .simplicity 
allows easy conversion to 
nearly any type transport; 
advantage is its low cost. 

Newest of a long line of training aids 
created by Lockheed .^iremft Service 
is a portable procedure trainer. Although 
designed to duplicate the flight deck of 
a Constellation, LAS .savs the unit's 
components are easily interchangeable, 
making it feasible to convert the device 
for use as a hainer on almost any tvpe 
of transport aircraft. 

The trainer, developed bv LAS in 
conjunction with Lockheed .Sircraft 
Corp., serves to teach flight crews cor- 
rect preflight, inflight and after-flight 
techniques and how to handle any emer- 
gency quickly and correctly. An in.stnic- 
tor, sitting in the place normally occu- 
pied by Sic Connie's radio operator, 
checks the student’s reaction, time and 
accuracy. 

► Simple and Cheap— Principal advan- 
tages cited by Lockheed for its new 
trainer are simplicity, low cost. low 
maintenance and mobility. 

• Simplicity. Only the instruments 
absolutely neccssarv to the proper opera- 
tion of the trainer are used. Photo- 
graphic reproductions arc used for in- 
struments of secondary importance, 
providing considerable cconomv plus 
reduction in maintenance and weight. 

No electronic tubes arc used in the elec- 
tric circuits. Power source is llf-v., 

60-c, altemah'ng current. 

• Low cast. Built nf plvwood, the 
trainer is inexpensive compared to other 
devices designed to serve the same pur- 
pose, L.\S says. 

• Low maintenance. Bv restricting clec- 
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PACKAGING 
SMALL PARTS? 

USE 


ELU5CO 

Seamless Metal Cans 

And Benefit 3 Ways! 



GEORGE D. ELLIS & SONS INC. 

404S NORTH AMERICAN STREET 
PHILADELPHIA 40. PA. • SAIdoln 3-3405 




RADIO PANELS ore pboto icpioductioDs. 

tiica! components to simple ser\'o- 
mechanisms, motors and switches, and 
Lising TLiggedly constructed components 
in parts subjected to continuous use by 
student or instructor, maintenance of 
the trainer is kept as low as possible, 
consistent with the job the device is de- 
signed to do, 

• Mobility. The trainer was designed 
with an eye to quick and easy assembly 
and disassembly. Components are 
packed in kits which are readily air- 
transportable, Thus the number of 
trainers that is needed may be kept to 

► What It Does— Here are the jobs the 
trainer was designed to do: 

• It allows the instructor to teach, and 
observe the students perform, such items 
as engine starting, w.irm-up and taxiing. 

• Instructor can check climb, traffic 
pattern, after-landing and parking pro- 
cedures. 

• Trainer allows instructor to present 
student with such emergencies as engine 
failure, propeller malfunctioning, fire, 
failure of the aircraft’s systems, overheat 
conditions, emergency gear extension, 
braking emergencies, and fuel dumping. 

A feature of the device is a method 
which allows the instructor to “slow- 
motion” or retard the rates of response 
of various mechanisms, or even stop 
them completely. This allows student 
to study unhurriedlv what is going on 
and discuss the problem with his in- 
structor, much as athletes may study 
slow-motion moL'ies of their sport to 
improve their proficienev. 

The trainer may be operated 24 hours 
n day as an around-the-clock classroom, 
allowing a single device to handle large 
volumes of students. 

► From a Long Line— Lockheed Aircraft 


STATION 260 air condilioniiig contiols. 

Service has had a good deal of experi- 
ence in building training devices, in- 
cluding the first trainer for Lockheed 
Constellation flight engineers. 

Starting in 1942, it produced aids and 
training panels for instructing pilots and 
crews of such aircraft as the P-58 fighter 
and the Navy PV-1 and -2. 

These were followed with special, mo- 
bile training units and mock-ups for the 
F-80 Shooting Star. LAS says that “so 
successful were the results with these 
devices that mobile training unit con- 
struction became an integral part of 
Lockheed .Aircraft Service activities." 

Good rcsiilt.5 obtained with the F-80 
training devices prompted the USAF to 
place orders with LAS for similar de- 
vices for the F-94A, -B and -C. These 
disassembled-type units, pointing up the 
military's need for air-transportable 
training devices, were shipped to USAF 
units ail over the world. 

For the Navy's BuAet, LAS developed 
training devices for several models of 
the P2V patrol bomber, including the 
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•4, -5, and -6 senes of the Neptune. 

L.AS estimates that it has designed 
and created approximately 250 training 
systeins-150 for the Nav'\' and 100 fur 
the USAF. In addition, L.AS estimates 
tliat over 2,000 aircraft maintenance 
supervisors, mechanics and flight engi- 
neers have been trained in the operation 
and maintenance of Constellations « ith 
its training devices. Both civilian and 
military arc included in this total. 

► Improvements— Here arc some of the 
improvements LAS has incorporated in 
its nesver training panels to improve 
their simplicitv and economy: 

Animated devices have been substi- 
tuted, where possible, for actual instrii 
ments. Lights replace pumps and simil.ir 
component.s to indicate their correct 
functioning. Painted lines represent flow 
of liquids. .All these changes result in 
economy and weight saving without 
s.icrificiiig the p:incls’ iitilitL, savs LAS. 

CAL Develops New 
Hydraulic Loader 

A self-propcilcd, hvdraulicallv o|)cr- 
ated cargo conveyor h.is been developed 
by Continental Ait Lines, Inc., for use 
at its Denver tcmiiiial, and is being 
marketed by the carrier. 'I'lic device is 
manufactured by Mcclianics Service 
Co., Cripple Creek, Colo. 

Called the Hydro-Veyor, the three- 
wheel vehicle has a conveyor belt plat- 
form that raises to a maxinuiin height 
of 14 ft., which Continental officials 
say is high enough to handle loading 
and unloading on anv presciillv oper- 
ated airline airplanes. 

The Ilvdro-V^r is powered by an 
8-5-hp. aircooled Briggs dr Stratton gaso- 
line engine, with electric starting for all 
weather conditions- The engine drives 
a hydraulic piiinp which powers all of 
the conveyor operations. 'This includes 
propelling the Hydro-Veyor forward 
or reverse, raising the conveyor belt and 
propelling the belt fonvard or ra’crso. 

Frank Dakan, Continental facilities 
engineer who designed the device, savs 



HYDRO-\'EYOR iiiovcs iiiti) position for 
nose loading of DC-3. 


P-904 PRESSURE SWITCH 

stands up vnder 
thousands of grueling flight hours! 


An Aerotec P-904 Pressure Switch installed in the de-icing 
system of a Boeing Stratocniiser performed without any 
hmetionaJ failure during thousands of flight hours. Upon 
removal, no drift in the pressure setting had occurred, and the 
unit was still in excellent condition. ^ 

Frequently used in the de-icing or cabin-heater systems of 
larger aircraft, the Aerotec P-904 Type Pressure Switches are 
also utilized to control ground heating blowers as well as flap, 
landing-gear'and staU-warning devices. 

Among the aircraft using Aerotec P-904 Type Pressure 
Switches are: Boeing B47 Stratojet and B50D Superfortress, 
Griunman XS2F, Douglas C124C, North American AJ-1 and 
Chase Pl^B. More than 15,000 units are in service today. 

Tha^^fiiaustive and conclusive tests of Spec MIL-E-5272 
which the P-904 has successfully passed guarantee that 
Aerotec Automatic Controls will satisfy even the most 
rigorous specifications. 

Aerotec Pressure Switches of various types are available 
for pressures ranging from 1.5" H:0 to 3,000 psi. 

Let our qualified engineering help solve your automatic 
control problems in the aircraft field. Why not contact us on 
your pressure switch problems? 




THE THERMIX CORPORATION 

etaNWICH, CONNECTICUT 
(Offices in all principal aircraft centers) 

fTHE aerotec CORPOR ATIONii 


I AIRCeAfr DIVISION 


GREENWICH, CONNECTICUT 
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the liydraulic system applies 60 bp. on 
the drive wliccl. The gasoline engine 
drives the hydraulic motor, which is 
rated at 8 hp., 1,000 psi. and 8-gpm- 
flow. 

All of the drive power is applied to 
the third, or castering wheel. Power 
steering enables the operator to maneu- 
ver the Hydro-Veyor with extreme ease, 
n.ikan says. The turning radius of 
the inside front wheel is 20 inches. 

Simplicity of the controls is rated 
bv Dakan as one of the conveyor's 
unique features. Forsvard and reverse 
movements ate controlled by a hand 
valve wliich is spring-loaded to apply 
the brakes when released, 'llrcre are no 
clutch or brake pedals. I'he opeialot 
rides a tractor-type seat at the side of 
the conveyor when maneus’ciing it into 
position beside an airplane. Otlicr 
simple hand controls raise the belt and 
start it operating in forward or res'crsc 
direction. 

Dakan designed the device with the 
help of E. L. Fry of Cripple Creek, 
Colo., and C. L. Fry. l')envcr, who oper- 
ate Mechanics Service Co. Dakan was 
also assisted in his design work by Rich- 
ard Schorling. director of purchasing 
and property of CAL. 

Dakan says the conveyor takes only 
onc-third the time of manual workers 
in loading or unloading an airliner. 
He savs that formerly it requited three 
men about 15 min. to load or unload 
the aserage 1,200 lb. of cargo and bag- 
gage at Denser. With the Hydro-Veyor. 
two men stationed at each end of the 
belt can do the job in five minutes. 

One of the biggest advantages, 
Dakan sa\s, is that the device will 
handle with case heavy pieces of cargo 
that norniallv would require four or 
five men to lift. 

Continental is ready to market two 
models. One is a de luxe type with 
power steering, spotlights on the con- 
\cvor belt. head-, taillights and horn, 
wlicel pants and splash panel cowling. 
Its price (f.o.b. Denver) is $2,895. -A 
basic model with manual steering and 
without lights is available for $2,495. 



Eliminates Cable Slack 


'I'hese contioloble slack compensators, 

K-ms of the NoKlirop F.89 Scorpion t\^- 
jet interceptor, have been licensed bv 
theft devchiiicr. Northrop .\iicraft, Inc!, 
to H. II. Stan Cn.. I.os Angeles, which will 
make and niiiiket the device. 
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NEW AVIATION 
PRODUCTS 



Tap Produces HIgli-Torqiie 
Self-Lock Intermil Throail 

A nesv tap that produces a self-lock- 
ing internal thread offers the aviation 
industry the possibility of considerable 
savings. 

By eliminating tlic need for locking 
devices, sucli as locknuts, castellated 
nuts, lockwashcrs, cotter pins, etc., tliis 
development can save as much as $2,000 
111 tlic cost of producing a four-engine 
transport plane, and up to $4,000 on a 
multi-jet iximbcr, says Shearcut Tool 
Co., maker of tlie tap. Other savings 
seen by the company: $275 on a jet 
fighter, $7.50 on a jet engine, $15 on 
a piston engine. 

Known as the Sliearcutter Evcr-Lock 
Tap, tlie tool is now made in PG-11 
tap classes only. Tolerances are held 
extremely close, the company says, to 
produce three classes of fits: snug, tight 
and extra-tight. Standard go-no-go 
tliread plug gages, Class III fit, may be 
used for inspection. 

Locking torque is twice the govern- 
ment requirement On first removal, and 
mote than 25 times that required on 
twentieth removal, Shearcut says. 

Shcarcut Tool Co., Evct-Lock Tap 
Div., 7045 Darby Ave., Reseda, Calif. 

Highspeed Htmd Tool 
Grinds Steel or Wood 

A new licaw-duty, liighspced Dn- 
inore hand too! grinds, mills, finishes 
and polishes materials ranging from 
wood to hard alloy steel, the maker re- 

Powered by a i-hp, universal motor 
that delivers speeds up to 35,000 tpm.. 
the Series 35 can be used witli tungsten 
carbide mills, highspeed cutters, 
mounted wheels and points and abrasive 

Overall length of the 3-lb. liand- 
grmdet is lOi in.; body diameter meas- 
ures 2i'g in,, and small diameter is 
lA in. 

The tool is available for 115-v. or 
230-v. d.c. or a.c., 0-60-cycle operation 
with J-in. or i-in. collet chuck. 

Dumore Co., 1300 Seventeenth St., 
Racine, Wis. 



How to keep informed on the 
of 

your business 



At your riNCEB tips, issue after issue, 
is one of your richest veins of 
job information — advertising. 

You might call it the “with what" type — 
which dovetails the “how" of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 
your business, this is the kind of practical 
data which may well help you do a 
job quicker, better — save your company money. 
Each advertiser is obviously doing 
his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 

Add up all the advertisers and you've got 
a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 

You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


-McGRAW-HILL PUBLICATIONS 
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TERN AIRLINES 

0 COMPOUNDS 

to offer faster service with 

R-C CONSTELLATIONS 


AIR FRANCE ■ 

NORTHWEST AIRLINES 
GRACE AIRWAYS • KL 
AIRLINES • PAK AIR LIMITED • QANTAS El 
• TRANS WORLD AIRLINES • UNITED A 


• AVIANCA • CU5ANA • DELTA-C & S AIRLINES 
r LIMITED • IBERIA-LINEAS ESPANOLAS • PAN AMERICAN 
L VENEZOLANA • WEST GERMAN AIR LINES • NATIONAL 
D. • SEABOARD & WESTERN AIRLINES • TRANS-CANADA AIR LINES 
6" BRAZILIAN AIRLINES • PAN AMERICAN WORLD AIRWAYS 
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Aliimiuiiin Foil-Ciotli Tape 




jSbSS’i 


ALSO ON THE MARKET 


Co., 3900 Cohasset St., Butbank. Calif. 

aai Sri’S. 


13-in. throat, contains 12 punches and 
dies. Capacity is 10 tons, maximum 
punch size is li in. with i-in. mild 
steeh-Diamond Machine Tool Co., 











part of the story behind Warner Hydraulic Equipment. 

For many years Warner has specialized in the design, 
development and manufacture of precision hydraulic 
equipment. As a result of this comprehensive experience 
Warner is well qualified to assist you in the development 
of speciol hydraulic equipment to meet your particular 
requirements. 

We invite you to utilize Warner's specialized experience 
in the field of hydraulics by giving our engineers and 
laboratory technicians an opportunity to work with you 
in the early stages of design and development. 

Send today for your copy of an illustrated folder de- 
scribing typical examples of Warner Hydraulic Equipment. 



PRESSURE GAUGES 



SPECIFIED BY ARMED FORCES 
INDUSTRY & LABORATORIES 
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It is to be noted ll.nl at 2?01, I, 


clearance: “Western 616 is cleared to the 

that they could sec the tights of the opposite 
Fli|l.t 636 put as it was completing the light 
six-mile scale at which time it was fnlinncd 






LARGEST MAKER OF 
HELICOPTER ENGINES 
"IS ALSO A MAJOR 


SUBCONTRACTOR OF 
PRECISION MACHINING 

Appioximalcly 75% oi all the helicopicis Hying today 
have Franklin |x>u-er - and 4 out of llie 5 CAA-certifi- 
caied helicopters under 401) h.p. use Fiaiikiin engines 



POWR 


for HELICOPTERS by j 

HILLER • BELL • SIKORSKY • McCULLOCH J 
AIRCOOLED MOTORS, INC. SYRACUSE, N. Y. 
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tude to ovoid oontoct of the oireroft will, 
the »oter. The precis rcosoi, or re«onr for 
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water. As the waters of the bay were re- 
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Cherry Rivets speed overhaul and 
repair at American Airlines Depot 





> Aluminum orSteel 



^ALL ANY ANGLE ^FLANGES 

SIZES OF BEND SWIVEL NUT 


CONNECTIONS 



ATLANTA - CHICAGO • DAYTON - HOUSTON - KANSAS CITY - LOS ANGELES 
MINNEAPOLIS - NEW YORK - ODESSA - TULSA 
IN CANADA. STRATOFLEX OF CANADA. INC. TORONTO 18, ONTARIO 


miles distant 
liglits. But tb 
stroiigci lights 
well cause thal 



e concentrab'on o( tbe much 
at tbe airpoTt proper could 
t cluster of lights to appear as 
and tlius bring into being the 
jrtly described by P. P. Coc- 
Sensory Illusion of Pilots.” 
lutbor explains tbe conditian 
tuse a pilot to believe that be 


is higher than he really is, and so invite 
quick disaster if at extremely low altitude, 
as was the case in the subject flight. 

Briefly, the error iu estimate of altitude 
stems from tbe fact that a nosed-up attitude 
of the aircraft causes a distant l%ht or con* 
ccutration of lights to appear lower (and tbe 
airaaft thus higher), and vice versa. This 
simple false illusion has deinonstrably caused 

dents, under conditions of light and weather 
similar to those being encountered by Flight 
636. Refraction, and apparent displacemeuf, 
of lights through windshields, with many 
conflicting and confusing reflections, is an- 
other element that may have been involved. 
Another contributory factor could have been 
the unlighted water surface offering little or 
no visual stimuli for estimating altitude. 

Notwithshuidiug the points mentioned 
above, there remains the fact that the pilot 
had two altimeters in tbe cockpit It was 
disclosed that prior to landing at San Fran- 
cisco tbe flight received and acknowledged 
the San Francisco barometric pressure of 
29.90 in, There was no appreciable change 
in pressure between this time aud tbe time 
of departure from San Francisco when both 
airports reported the pressure at 29.89 in. 
Therefore, ft can be concluded that there 
was no possibility of erroneous altimeter 
setting existing as a hicfo: in the accident. 
Why the pilot did not refer to the altimeter 
is unknown. Pursuing this trend of thought, 
there arises the question as to why the pilot 
did not follow the prescribed procedure of 
climbing to 2,000 feet and interceptiug the 
northwest leg of Oakland range when he 
found it impossible to maintain visual con- 
tact at 500 feet. 

In reviewing tills accident, the Board con- 
cludes that tbe crew was definitely qualified 
to operate the aircraft The evidence is con- 
clusive that the aircraft was in an airworthy 
condition. It is, therefore, reasonable to 
assume that in the conduct of the Bight the 
pilot permitted the aircraft to descend into 
the bay under a low and spotty overcast 

tant shore, in the belief that he still was 
safely above the water. Obviously the pilot 
must have been misled by some form of 
optical illusion relative to altitude. 

With regard to trans-bav opeiations, the 
Board, subrequent to this accident, inquired 
of the Administrator regarding tbe adequacy 
of the |)tocedures prescribed for visual-con- 
tact flight, particularly with respect to four- 
engine aircraft. The Administrator has ad- 
vi^ that this matter has been reviewed and 
re-evaluated both by the CAA and by a 
joint industry and 'CAA group since the 
accident, and they have concluded tiiat the 
procedures in effect insure a reasonable de- 
gree of safety consistent with normal stsnd- 


Ncvertheless, the Board is of the opinion 
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*VICKERS AIRCRAFT HYDRAULICS IN USE 


nolly isetlfiad to ICAO up to June 


Dickers 

Incorporated 

1462 OAKMAN BlVD. • DETROIT 32, MICH. 
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Engineers Who 

with Giifiiian” S^y with Giifiiian 



Microwave Transmitter and Receiver 
Engineers Urgently Needed Now 


There are many reasons why out- 
standing engineers build careers 
at Gildllan. 

With 7 plants located in Southern 
California, Giifiiian is big enough 
for every phase of engineering, 
production and final test— yet not 
BO lai^ an engineer gets lost 
You have the satisfaction of fol- 
lowing your work through. 

Work is interesting. Ideas begin 
here. We have long range com- 
mitments, including designing 
equipment for all 3 military serv- 
ices, dealing with advanced or 


unsolved techniques ; and work- 
ing with problems in coming civil- 
ian fields, 

You will he given assistance, yet 
initiative is encouraged. You will 
have unusual freedom and recog- 
nition. You will be paid according 
to ability, not seniority. 

Send for our Giifiiian brochure 
today. It can be the first step in 
discovering the all-around, satis- 
fying, permanent career you want. 
Address your request to R. E. Bell, 
Dpt. A-21, Giifiiian Bros., 1815 
Venice Blvd., Los Angeles 6, Calif. 


In GCA, Radar and Electronics 
Research, Design and Production.,. 

The FIRST Name is 


Giifiiian 


GC^ 


that tills npcration requires special attention 
In insure tlut no rclaxatian of safety stand- 
ards occurs in the conduct thereof, and 
further, tlic Board now has undn active 

procedures to determine whettier any addi- 
adequate margin of safe^ in trans-bay opera- 


FINDINGS 

On the basis of all amilable cs'idcnce tlie 
Board finds tlut: 

1. Ihc company, the aircraft and its crew 
were cnrrcntly certificated. 

2. Tbc flight was dispatched in accord- 
ance with the provisions of the Visual 1'rans- 
Bay clearance as outlined in the Joint Opera- 
tions Letter— Revised effective Apr. 10, 
1952. 

J. The repotted weather conditions at 
San Francisco and Oakland at the time of 
departure were above tbc prescribed minima. 

4. Actual weather conditiaiis over tbe boy 
at tbe trme and place of the accident we're 
later determined to be below tlie prescribed 
minima for bans-bay clearance. 

5. The pilot of the aircraft failed to 
comply with tbe instructions provided in the 
Visual Trans-Bay pioeeduies which are to 
be followed in case ceiling and/or visibility 
below prescribed iiiinioia are encountered 


PROBABLE CAUSE 

The Board detcnnincs that the probable 
cause of tin's accident was the pilot’s action 
in continuing descent below the 500-foot 
prescribed minimum altitude until the air- 
craft struck the water. A probable contribu- 
ting factor to the aircraft striking the water 
was the sensory illmiun experienced by the 
pilots, 


BY THE CIVIL AF.RONAUIICS 
BOARD; 


/a/ Oswald Ryan 
/s/ Hatmar D- Denny 
!%! losh Lee 
/s/ Chan Gurney 

Joseph P. Adams. Member, did not pat 
ticipate in tbe adoption of this report 
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PRECISION FASTENERS BY SDf 




Developer of the world's first automatic electronic airborne 
fire-control system, the Air Arm Division of Westinghouse 
Electric Corporation is recognized as a world-leader In the field 
of aviation electronics. Engineers in this modern multi-million 
dollar division are currently engaged in the design and develop- 
ment of autopilot, fire-control and turret systems. 

For engineers who can fill key positions in a rapidly expanding 
organization, Westinghouse Air Arm Division offers challenging 
opportunities, exceptionally extensive facilities and the stimu- 
lation of competent technical leadership. 

Salaries are open, commensurate with training, experience and 
ability. In addition to a highly respected patent award plan and 
opportunities for advanced studies at one of the country's 
leading universities, Westinghouse offers all of the usual em- 
ploye benefits, PLUS! 

Write for information today ! 


RADAR ADVISORY ENGINEER | 


MATERIALS & STANDARDS ENGINEER 

DUTIES: Consulting and trouble-shooting work 

with insulating osterials in potting and encap- 
sulating techniques. Application of these 
materials to the solution of eleotronio 
equipment design problems. 

REQUIREMENTS; A B.S. degree in Chemical 
Engineering and a minimum of 5 years experi- 
ence in the field of materials engineering. 
Familiar with insulating materials, properties 
and application. 


mamm HYDRAULICS ENGINEER 

DUTIES; Analysis and design of hydraulic 
valves, pistons, actuators and servomechanisms 
for autopilot and fire-control systems. 

REQUIREMENTS; Several years experience in 
hydraulic design plus a B.S. or M.S. degree in 
Engineering. 


DUTIES: Detail technical consultation on 

problems pertaining to coherent and non- 
coherent radar systems. Long range planning e 


design and development experience. Ph.D. 
be In Mathematics if previous degree is in E.E, 
Good background in microwave theory, receivers, 
pulse techniques, and propagation. Sufficient 
mathematics for determination of radar system 


r 


OPERATIONS ANALYST 


REQUIREMENTS: Engineering degree (Ph.D. pre- 

ferred) plus experience in fire-control and 
■lutopilot systems analysis and design. Must 


ErrploynienI Supervfur, Oepl. F-2 
Wniinghoine Eleciric Corporation 
109 West Umbatd Street 
Ballrmoie 1, Maryland 
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Contrasts in Prosperity 
Endanger the Free World 


The chart in the middle of this page sum- 
marizes a situation of profound importance to 
every American. It shows that: 

1. On the average, Americans are vastly better 
off economically than most other people in 
the free world, and 

2. In recent years the gap in income between 
the average American and the average 
European, Latin American or Asian has 
greatly widened. 


A Mounting Contrast 

Even greater is the contrast between the real 
incomes of Asians and Americans. Today most 
Asians are no better off economically than they 
were back in 1939. On the other hand, the real 
income of the average American has almost 
doubled. As a result, the real income of the 
average Asian— always small by our standards 
— is now only a tiny fraction of that of 
Americans. 


CONTRASTS IN PROSPERITY IN THE FREE WORLD 
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The chart shows that, at the outbreak of 
World War II, the real income (that is. actual 
purchasing power of income} of the average 
American was substantially higher than the 
average European's and much higher than the 
average Latin American’s or Asian's. Since 
then, the European and Latin American have 
become better off. But the improvement in 
the economic lot of the average American has 
been so great that the others have been left 
far, far behind. 


It must be remembered that the figures 
used to construct the chart are of varying 
quality. The fact is that few of the poorer 
countries have reliable statistics. However, 
it is generally agreed among competent ob- 
servers, that the figures here presented offer 
a correct impression of the wide disparity 
in the average of real incomes between var- 
ious parts of the free world. The figures, of 
course, have nothing decisive to say about 
spiritual and cxdtural values. In these, coun- 





tries with relatively little material prosperity 
may be rich. 

It is possible to draw a variety of morals 
from the story of lagging growth of income in 
other parts of the world. For one thing, it 
reflects the dynamic force of private enterprise. 
Private enterprise is characteristic of our 
economy far more than it is of most of the 
other free economies. The chart also reflects 
the fact that we are bountifully blessed with 
the natural resources essential to a high level 
of real income. Moreover, we did not suffer 
from the devastation and waste of two world 
wars as did many of the other free nations. 

Narrowing the Gap 

But perhaps the most important message which 
the chart conveys is one of warning. It warns 
that something must be done to narrow the gap 
in prosperity between America and other parts 
of the free world, if that world is to be united 
successfully in the stioiggle against totalitarian 
Communism, Writing in the Harvard Busi- 
ness Review, Kenneth E. Boulding recently 
put it this way: 

“The CTux of the problem is fioio to raise 
the three-quarters of the world that live on 
a low level to the high level of the other 
quarter, for it is precisely this wide disparity 
that makes our world so unstable. American- 
Russian relations, for instance [are] , ■ ■ 
complicated almost unbearably by the fact 
that each power is competing far the support 
of the vast fringe of underdeveloped coun- 
tries . . . These countries are dissatisfied with 
their present state oitd are hovering between 
the two cultures, wondering which offers 
them the best chance of shifting from their 
present low-level to a high-level economy." 
Very real danger threatens from any feeling 
which may develop in the less fortunate free 
nations that our enviable economic progress 
has been made at their expense. Instead of 
viewing the American economic system as a 
model that might be followed by their own 
countries, they may be led to see in it a menace 
to their well-being. If Communist propaganda 
can persuade these people that their alliance 
with the free world will only result in their 
dropping farther and farther behind an in- 
creasingly prosperous United States, they wUl 
be driven to the side of totalitarianism. 

Test of Effective Leadership 

How can these free nations on the lower half 
of the income ladder be helped to alleviate the 
conditions that keep them there? Surely this 
question poses a whole series of complicated 
problems. Yet, if we do not exercise some 


effective leadership toward their solution, we 
can be sure that Russia will take advantage 
of the situation. In these circumstances, it is 
essential to both the stability and security of 
the free world that we help our less prosperous 
neighbors make satisfactory headway. 

This does not mean that the United States 
should sacrifice its own economic progress in 
favor of some sort of global leveling scheme. 
On the contrary, a continually expanding and 
stronger economy is essential if we are to pro- 
vide any real aid to our friends. Also, it goes 
without saying that our friends must be dis- 
posed to do all they can to improve their own 
economic position, if our cooperation to that 
end is to be effective. 

Great Skill Required 

Our part in a program to achieve this goal 
calls for a high degree of skill and statecraft. 
It involves international trade policy, which, 
in itself, presents a perplexing range of prob- 
lems. It involves also programs of foreign tech- 
nical and economic assistance. And expanded 
foreign investment must play a key role in a 
balanced program to strengthen the economies 
of the free world for our common good. 

The Commission on Foreign Economic Pol- 
icy, headed by Clarence RandaO, has recently 
submitted a report, embodying the results of 
a monumental inquiry into our foreign eco- 
nomic relations and measures to improve them. 
From the very nature of the subject, discus- 
sion of the report is bound to be attended by 
much controversy and conflict. However, an 
awareness of the facts presented by this chart 
should inspire us to accord to the problems 
posed by the Randall Commission the careful 
and sober consideration they must have if any 
real progress is to be made in raising the gen- 
eral standards of human well-being throughout 
the free world. Our willingness and ability to 
do this have now become the real test of our 
statesmanship, both at home and abroad. 


Tin's message is one of a series prepared by 
ihe McGraw-Hill Department of Economics to 
help increase public Icnowledge and UTtder- 
standing of important notionujide deoeiop- 
ments that are of particular concern to the 
business and professional community served 
by our industrial and tecbnicol publications. 

Permission is freely eitended to netospa- 
pers, groups or individuals to quote or reprint 
all or parts of the text. 

PRESIDEHT 


McGraw-Hill Publishing Company, Inc. 
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AIR TRANSPORT 


Six Years Under Carmichael 

Capital Educates W orkers to Cut Expenses 

• Cost consciousness pays 
otr in increasing profits. 

• Program keeps airline 
on payas-yoiugo basis. 

By Kicliard Bnlenline 

Capital .^iiliiics, operating under 
president /. H. Carmichael’s rules of 
safety, dependability and friendliness 
the past six vears, has grown from a 
"very sick airline” to the sixth largest 
iri the industry and its biggest year in 

Here is how Capital stood at the 
end of 1955: 

• Opciating income, before taxes and 
non-operating deduction, was S5,078,- 
493, an increase of $1,088,990 or 34.8% 
over the $1,989,503 recorded in 1952. 

• Operating revenues totaled $43,580,- 
821, highest in the company’s histors' 
and representing an increase of $5,184,- 
821 or 12.8% over 1952 rex’enues of 
$40,395,703. 

• Operating expenses were $42,502,- 
031. a $4,095,831 or 10.7% increase 
over the $33,406,200 of 1952. 

• Passenger revenue increased $4.3 mil- 
lion or 12%; charter revenue climbed 
$353,000 or 43%, and cargo and mail 
revenue $455,000 or 14%. Tire airline 
carried 2.250,000 persons a total of 
716,607,000 revenue passenger-miles, 
an increase of 12% in passengers and 
11% in passenger-miles. 

• Record level of passenger traffic was 
accompanied by an increase in the 
load factor of 2.5% over 1952. 

• Unit costs of production per avail- 
able ton-mile declined to 25.5 cents 
from 26.3 cents in 1952, or 3.4%, and 
the cost per revenue ton-mile dropped 
to 54.5 cents from 55.5 cents or 2%, 

• Total assets amoirnted to $21,864,- 
000. an increase of $2,463,000 over 
1952. Working capital improved and 
c.ish at the year end was $4,128,000. 
an increase of $1,443,000. 

• Total capital and surplus were $10.- 
971,233 Or $13.92 per share of common 
stock, compared with $9,331,456 or 
S11.91 per share at the end of 1953. 
nitis represents an increase of $2.01 
])ct share in the net book value of the 
common stock. 

► Success Factors— ”It’s hard to put 
your finger on one single reason for 
oiir success,” Carmichael says, “It’s 
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mote an accumulation over tire years of 
se\'eral factors.” 

He cites these factors: 

• Educating 4,434 employes to be cost 
conscious. 

• Reducing the emphasis on its DC-3 
aircraft. 

• Increasing utilization of four-engine 
transports. 

■ Substantial increase of passenger, 
mail and cargo revenue. 

• More high-revenue, low-cost charter 
business. 

High on the list is the idea behind 
a motto that Carmichael has distributed 
widely throughout the offices and sta- 
tions of his 5,160 mi. of routes. It 
reads: “Hold that expense line." 

► Scoffs at Recession— Capital, formerly 
Pennsylvania Central Airlines, learned 
how to do that in 1947 when the air- 
line's status forced Carmichael either 
to straighten out the economics or go 
broke. The success in bringing net 
earnings for 1953 to $1,652,289, $239,- 
646 higlier tlian last year, is attributed 
to his competency as an exemtive since 
be took over the presidency in 1947. 

Talk of recession in 1954 is ridiculous 
to Carmichael. He predicts 1954 will 
be an even bigger year for Capital. He 
expects to do $51 million worth of 
business this year. 

But no matter how big Capital Air- 
lines becomes, its president insists the 
company will remain a “small, close- 
knit organization operating on a per- 
sonal basis.” 

"Six years ago we all had to invest 
our lives in Capital so we all had the 
same stake in tbe future,” he savs. 
►Personal Visits— At that time, Car- 
michael managed to travel around his 
routes meeting all Capital employes- 
Since then he has attempted to con- 
tinue that persona! contact so that 
“everyone knows everyone else’s busi- 
ness at Capital.” 

Until he broke a vertebra in a riding 
accident in November on his 583-acre 
LMsburg, Va„ beef cattle farm, Car- 
michael made frequent visits across 
Capital’s routes. A neck-to.waist body 
cast and a smaller ankle cast, imposed 
when he broke an ankle in January, has 
slowed his activity. 

►Brass Brigade— Any time a station on 
Capital’s routes exceeds the revenue 
quota set by the front office for 12 
consecutive months, Carmichael heads 
v/hat he calls a “brass brigade" of top 
executives to that station and operates 
it for a day. giving the regular em- 
ployes the day off. 

Nine stations thus far have met or 
exceeded their quotas and the “brass 
brigade” has flown off to perform its 
duty. In this way the airline has 
prompted better business within its 
organization and proved its white-collar 
executives, many of whom worked up 
through the organization, still know 
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CARMICHAEL bands baggage to Aveut! 
for loading aboard Capital DC-3 transport. 


how to make reservations, ticket passen- 
gers or load cargo. 

Carmichael dons white coveralls and 
works the cargo loading ramp on such 
occasions. A dinner in a local hotel or 
club follows for the quota-busting em- 
ployes. The airline also has established 
“man of the year” awards for em- 
ployes who, during any one year, make 
an outstanding contribution to the com- 

► Cutting Overhead— To reduce costs 
over its shorthaul, highly restrictive 
routes, Capital has concentrated on cut- 
ting its overhead. 

■Through the past few years, person- 
nel have been kept to a quota. Execu- 
tives have double up on the adminis- 
trative work load . 

New procedures and devices have 
been found to streamline ticketing and 
reservation procedure to economize that 
operation while giving better service to 
the public. 

► Avoids Loans— Equipment has been 
improved but only on a pay-as-YOU-go 
basis. The company has poured its 
earninp into equipment, preferring to 

Capital recently took delivery on the 
last of 12 Lockheed Constellations, all 
of which have been financed through 
company earnings. Now that the last 
Connie has been paid for, the airline is 
able to show its earnings as profit. 

Four were purchased in 1^53 and all 
will he in service by Mar. 15. In addi- 
tion. the company owns 24 Douglas 
DC-4s, 23 DC-3s,' one C-54 and one 
C-47- 

Increasing emphasis is being placed 
on four-engine equipment, because it 
gets more revenue over Capital’s routes. 
The Capital DC-3 steadily is being 
shunted to the background and now is 


in use mostly on routes serving smaller 
airports. 

For the future, Carmichael sees his 
airline sticking to the DC-4 and Con- 
stellation because “they best suit our 
needs.” He is convince that because 
of the shorthaul nature of Capital’s 
routes, the ^e of tenain covered and 
the increasing amount of traffic develop- 
ing, the DC-4 and Connie will remStn 
the best bets for some time to come. 

► Studies New Equipment— The Connie 
best meets Capital's competition on 
its blue ribbon routes, Carmichael says. 
A faster or bigger airplane is not re- 
quired. 

"However, we are keeping abreast of 
the new equipment being offered,” he 
says. "Tlie helicopter seems to be the 
next logical step in the shorthaul trans- 
port field.” 

But Capital's chief predicts the trans- 
port copter is several years away because 
of high operational costs. 

lire airline views its 55-passenget 
Constellations as big prestige aircraft. 
The first five were 049 models that 
KLM Royal Dutch Airline had turned 
over to Lockheed Aircraft Co. when it 
received delivery of its first Super Con- 
stellations. Lockheed Service Corn, re- 
designed the interiors to Carmichael’s 
specifications. 

Two others, 749 models, were con- 
verted by Capital and the remaining 
five were done over by KLM. 

► Charters Profitable— Capita! has dis- 
covered that charter business built up 
over the years, particularly hauling ath- 
letic teams, is continuing to reap divi- 
dends. This is seen as a high-revenue, 
low<ost operation. In 1953, Capital 
flew 680,449 charter-miles, from which 
it gained $1,101,460 in revenue. 

The entire airline industry flew 
2,466,720 charter-miles during 1953, 
received $3,926,932. 

Capital holds a unique position in the 
industry. Servicing shorter hauls of 
the major routes throughout the East, 
the carrier figures it is the “dime store 
operation" of the industry. 

► Low Average Fates— Average Capital 
fares are $17.80, compared to $29.77 
for the entire industry. 

Cun’ently the company is endeavor- 
ing to realign its routes by getting some 
of the present restrictions removed. 

It is involved in the current New 
York<3hicago route case before Civil 
Aeronautics Board and the Northeast- 
Southwest case. In the latter, Capital 
is attempting to gets its southern routes 
extended to Houston, Ft. Worth and 
Dallas. 

Capital, meanwhile, continues to de- 
velop more and better service along its 
present routes, adhering to Carmichael’s 
three ideals as the wav to run an airline: 
safety, dependability and friendliness, in 
that order, while holding down and 
reducing costs where possible. 
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JAL Seen as Tough Compelilor 


Bv A. W. Jessup 
(McGraw-Hill World News) 

Tokyo— "Wings of new Japan," 
DC-6Bs of Japan Air Lines, have 
stretched across the Pacific bringing a 
new, important and notcutiiilly tough 
competitor to the Far Eastern air routes. 
The accomplishment is remarkable 
considering that only a few years ago 
it was thought that japan might never 
fl\' again. 

JAL tacked up two years of success- 
ful domestic operations as the prelude 
to the Japanese-flag invasion of interna- 
tional service with its present twice- 
wcckly flights between the United 
States and Japan and between Okinawa 
and Japan. By the end of tlie year, plans 
call for extension of the U.S. route 
into South America via Mexico City, 
Lima and Rio de Janeiro to Sao Paulo 
and of the Okinawa route to 'I'aipeh. 
Bangkok and Karachi. 

►U.S. Influence— -Ambitions for next 
year include regular service to London 
via Cairo. Rome and Paris, to Djakarta 

tliroiigh Manila. Saigon and Singapore, 
and to Hongkong, Rangoon and Cal- 
cutta on the Karachi run. .Also, on the 
planning boards are services over the 
North Pacific to Seattle, but this 
.schedule probablv svill not begin tmtil 
1956. 

Americ:in influence has been the 
dominant ['ucign factor in J.AL's de- 
velopment. ;iltliough the company 
wishes to dcselop its own techniques 
and programs. The Arieric.in influence 
includes aircraft, maiutcnancc and man- 
agement factors. The latter is much less 
today than when the airline began .Aug. 
1. 1051. Equipment includes six Doug- 
las nC-4s and three DC-6Bs. Two 
more 4s are desired, one probably will 
be dcli'x'red this month bv Scandina- 
vian Airlines Svstem. Two 6s will be 
added to the fleet in the fall. 

Maintenance is handled bv Japan 
Aircraft Maintenance Co.. Ltd- (Jamco) 
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established by JAL in July 1952 in co- 
operation with Northwest Airlines and 
Transocean Air Lines (JAL owns 44% 
of the stock, Nortliwest 18.2% and 
Tiansocean 18%). 

A staff of 12 American technical per- 
sonnel was hired, including John Hann, 
former chief inspector for Transocean, 
as director of the maintenance plant, 
and Charles II. Hall, former Pratt & 
AA’hitney engineer, as advisor in the 
engine and propeller o\-cthaul shop. 
The American staff is down to eight 
now and, before the year-end will be 
cut to three. Besides maintaining JAL 
aircraft, Jamco takes care of the main- 
tenance and repair requirements here 
of Tran.socean, KLM. Air France. Sa- 
btaia and Tliai .Airways. 

► Other U. S. Aid— Because of hangar, 
.shop and ramp space difficulties, Jamco 
ss ill not begin maintaining the DC-6Bs 
until later this year. Heavy maintenance 
will l>c handled bv United .Air Lines in 
San Francisco. 

In addition to legal advisers in the 
United States, JAL has an American 
operations consultant. Mai B. Freeberg. 
retired Nortliwest pilot. The Japanese 
are so anxious to run tlieir own sliow 
complctciv that frequently they get 
tlicmsclvcs into difficulties before con- 
sulting Freeberg. 

Throughout JAL’s liistory there has 
been a running fear that foreigners 
would take over the airline. Newspapers 
repeatedly warn, as the Mainichi, one 
of the three leaders, did editorially last 
February: “Tlic foreign personnel on 
the pas toll of JAL .should be replaced 
l)y Japanese emplnves and international 
lines established 6v Japanese airlines. 
, , . Capital cooperation with foreign 
countries may be more expedient, but 
we stand opposed.” 

► Legal Restrictions- JAl.’s executives 
have not been overbearing at all in this 
matter. But they have been forced by 
the country's natural patriotism to seek 
foreign adsice last rather than first. 


Fteeberg’s contract took considerable 
writing and rewriting in order to make 
it conform to the country’s law. which 
specifies that no one but a Japanese 
citizen can be an officer or possess man- 
agerial authority in a company of this 
sort. The final contract specifies that 
Freeberg cannot represent JAL except 
in specific instances as specifically dele- 
gated by the company executives. 

Pride may have prompted the coni- 
panv to undertake a bigger expansion 
than its economics justifies. The routes 
it hopes to have in operation by next 
year arc extensive. In addition, the Japa- 
nese want the best and latest equip- 

TTaus, thev have on order two de 
flavilland Comet 2s, and they give everv 
indication of going through with this 
piircha.se despite sobering advice from 
outside to tfie effect that as new an 
airplane as the Comet witli its addi- 
tional risk factors might be a dangerous 
experiment for a young airline. 

► Lass Factor— The big- experienced air- 
lines can sustain the effects of a major 
plane loss with fatal casualties. A new 
airline, on the other hand, might take 
such a licking that it could not recover. 

Perhaps J.AL’s domestic experiences 
have overcome their fear along this line. 
Farlv in the company’s operations, one 
of its Martin 2-0-2s crashed into the side 
of a solcano on the island of Oshima 
at the mouth of Tokyo Bav. Despite 
this loss, business did not suffer for long. 

Since that crash, the company has 
liad no serious accidents. In the last 
14 to 15 months, there has been onlv 
one "emetgenev” landing, and investiga- 
tion revealed that this wasn’t rcalh' an 
“emergency.” The pilot thought he 
had some trouhle hut none was found 
after the aircraft was on the ground. 

The domestic service was begun Oct. 
25, 1951. using four Martin 2-0-2s and 
one nC-4 chartered from and manned 
bv Northwest .Airlines. Dailv round- 
trips were scheduled from Tokyo to 
Osaka. Fukuoka and Sapporo. The 
company has since purchased its own 
fleet of Douglas airliners, plus three 
de llas’illand Herons. 

► Pcrfomiance— Through Sept. 30. the 
comnanr-’s performance records showed: 
1,681.000 revenue-miles flown during 
fiscal 1955. compared with 1.182,000 
miles the previous year. 172,956 reve- 
nue passengers, compared with 92,288: 
68.958.686 revenue passenger-miles, 
etampared with 38.339,000. Passenger 
revenue per passenger-mile and load 
factor for the first six months of fiscal 
1952 were 4.5 cents and 74.7%: for the 
second half. 4.3 cents and 75.6%; for 
first half of 1953. 4.2 cents and 68,1%. 
and for the last half. 4.1 cents and 
69,9%. 

Mail and freight carried in 1952 
totaled 326 tons. Last vear it had mote 
than doubled to 712 tons. Mail and 
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fteight ton-miles Sosvn jumped from 
127,504 in 1952 to 295.216 last yeai. 
I 'reight revenue per ton-mile during tlie 
first six inoiitlis of 2952 was 90 cents, 
second month 91 cents; last year it 
was 88 cents for the first half and 93 
for the second. Performance rate went 
from 92% the first six months of 1952 
to 97,5% the last half of fiscal 1953- 
► Financial Record— Comparative rec- 
ords arc not available here. But one 
wonders whether any similar airline has 
had such an initial success. In a strict 
sense JAL is Japan’s first teal commer- 
cial airline. So this period could be 
considered Japan’s first two veats in 
civil aviation. Financial record reveals 
a 100 million yen ($277,000) loss the 
first year with a break-even last year, 
against expectations of greater losses. 

The Japan Air Transport Co., estab- 
lished in 1928 with government sup- 
port, operated various routes from 
April 1929 until the beginning of the 
war. Officials of the old airline told 
-Aviation Wrek that theirs was pri- 
marily a service for the militarv and 
the gos-ernment. A flight with 2d seats 
available, for example, would have six 
to eight seats reserved each for the navy 
and the armv, and three to six seats 
reserved for other government agencies 
and bureaus. 

Prewar international service aimed 
at fulfilling the transport requirements 
to the empire and military outposts- 
The first routes went to Shanghai and 
Nanking and Seoul, Chingtao and 
Peiping. Later, when Japan Air Trans- 
port was amalgamated with Interna- 
tional Aviation Co. to form Dai Nippon 
Aviation Co., other routes were opened 
to Saipan, Palau and Timor, to Bang- 
kok, and to Canton. Hanoi and Saigon. 
►Schednies-With six DC-4s, JAL 
currentiv schedules two roundtrip 
flights daily to Sapporo, with stops at 
the big USAF base at Misawa on week- 
ends; two roundtrip flights daily to 
Fukuoka via Osaka; and two roundtrip 
flights to Osaka, one of which goes via 


Nagoya. Night airmail service may be 
started shortly using three Bcechcrafts. 

American pilots man both domestic 
and international operations. But JAL 
hopes to use Japanese pilots in another 
year. Twelve are in training now and 
will fly as co-pilots shortly on the two 
runs. But it will take at least two years 
before Japanese pilots will be flying the 
Pacific. 

Language problems arc part of the 
holdback. The ainvays over Japan arc 
manned by USAF personnel and Eng- 
lish is the language. Japanese are in 
training to take over this S)'Stem which 
will be turned over completely to Japa- 
nese operation when the U.8- security 
forces are withdrawn. Until then, how- 
ever, English will be the sole language 
in use, so pilots and crew members must 
be fluent in English. 

Other problems for J.\L are the 
cramped space at airports in Japan, 
especially at Haneda, the Tokyo inter- 
national airport. Only 3-4% of the 
available space is in JAL hands, and 
tliey are restricted in how it can be 
used. USAF installations for MA’TS 
and Far East Air Forces still take up 
the lion's share of hangars and ramps. 
Much hangar space is utilised for recrea- 
tional and other non-aeronautical 
pursuits much to the annovance of 
Japanese. 

► Korea Influence-ln part, the sudden 
impact of the Korean war was to blame. 
In late spring of 1952, U. S. forces were 
uncxiending themselves, preparing for 
the eventual withdrawal from JaMn. 
MATS, which based at Haneda, 
stopped its building programs and ex- 
g«ted to move to another temporary 

When the North Korean Com- 
munists invaded South Korea, all was 
changed. MATS began the biggest air- 
lift in history, using both its own air- 
craft and contract aircraft from U.S. 
airlines. Haneda was MATS terminus 
and, instead of withdrawing, MATS 
business boomed. 


Only since last fall has the lift dwin- 
dled, tint MATS still hangs on and be- 
cause of the clutter at other US.AF 
bases is unable to move. This is un- 
derstandable. What isn't understand- 
able ate the many little irritations 
which seem to make no sense whatever. 
JAL is allotted a ramp space right in 
front of its domestic terminal, but it 
cannot refuel aircraft on tliis spot be- 
cause MATS has a ruling that its own 
aircraft can't be refueled on the ramp. 

So, when a flight comes in from 
Sapporo with the aircraft scheduled for 
further flight in 30 min. to an hour, 
instead of refiteling it where it is 
parked, JAL or Jamco (which handles 
the aircraft of the ground) must tow 
the plane away, refuel it and then tow 
it back. MA’i^ can’t give anv better 
reason for this requirement than the 
excuse that its planes are not allovsed to 
be refuled in the same position. 

► Inconveniences— Sometimes a US.AF 
plane may be parked on the JAL spot, 
then the JAL plane must be spotted 
farther down the ramp, its passengers 
liaving to hike to or from the airplane, 
even in foul weather- So far, the Jap- 
anese have given the appearance of un- 
derstanding and putting up with the 
inconveniences which stemmed from 
the emergency requirements of the 
Korean war. But that is over now, and 
unless some corrective actions arc taken 
scon to let Haneda appear to be a Jap- 
anese airport in fact as well as in name, 
(rouble in the form of bitter words and 
propaganda will follow. 

JAL’s planning group, lieadcd by 
Ryohei Itow, thinks that Japan has 
been lucky in its cycling into the world 
ait transport picture. JAL starts out 
with DC-6Bs for the international serv- 
ice, and expects to put Comet 2s into 
operation next year. By that time they 
expect that the bugs will be ironed out 
of the jet-linei and that the problems 
of trans-Pacific utilization will have 
been worked out by Canadian Pacific 
.Airlines which is Starting Comet serv- 
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ice from Vancouver to -Australia \ia 
Honolulu- 

► Coinet in Future— Here’s how Itow, 
who is American-schooled, and his staff 
figure; If CPA is successful, tlion JAL 
should be able to inaugurate Tokyo-to- 
HonoluIu-to-Saii Francisco jet opera- 
tions soon after its Comets arc deliv- 
ered. 

They believe that the Comet 2s 
they will receis'c can carry a full payload 
on the Pacific via Wake, except during 
the January-March period when head- 
winds westbound would requite modi- 
fication of the flight load. Otiicrwise, 
they expect to cart\’ 44 passengers in 
first-class service. Then, JAL would 
place its DC-6Bs in full tourist service. 

Should the Pacific operation not 
prove immediately feasible, J.AL would 
use the Comet in service to London. 

In the meantime, JAL expccLs to run 
split service on its DC-6Bs. The aft 
compartment would provide deluxe, 
first-class service for 12 passengers, 
llietc would be 47 ])asscngets forward 
in tourist class. 

Some difficulty is anticipated, how- 
es-er, in keeping tlie tourist passengers 
happy with box lunches while the 
luxury passengers arc being sen'ed full- 
course hot meals, plus cocktails. 

► Tourist Charten— During the coming 
April to May, Japan’s spring flmver- 
I'icwing and cherry blossom time. JAL 
will run special tourist charter flights 
from Honolulu to Tokvo and retum. 
Groups will be able to obtain a per- 
passenger roundtrip fate of $360, ac- 
cording to Itow, This figure is based 
upon a 61-passenger load. 

In the long-term picture, J.AL is 
looking at both the Comet 3 and the 
Britannia. If the two ate equal, then 
JAL expecis to use the Cornet 3, since 
it will have been using the 2, 

There has been some temptation to 
seek basic DC-6s, too, since thev ate 
using DC-6Bs, and therefore the main- 
tenance and supply problems «ould be 
lightened and training expenses re- 

But J.AL is intent upon entering 
the jet transport age. Itow pointedly 
remarked that lie liad been told Doug- 
las had just ripped up its 17th mockup 
on the DC-8, implying that U-S- 
aircraft manufacturers are behind, in his 
opinion. 

One of JAL’s best selling points in 
the future may be its passenger service 
on the ground and in the air. They 
liave set out to provide services com- 
parable to that of the top prewar Jap- 
anese shipping lines; Osk and Nyk, 
which were noted for superior sers’ice. 
If this can be done, tlien Japan Air 
Lines should take a front place in air 
service in the Far East. Tlie line cer- 
tainly put on an impressive demonstra- 
tion flight for visitors from the United 
States last month. 


SHORTLINES 


► British Overseas Airways Corp. re- 
ports January’s passenger traffic ex- 
ceeded volume for the same montli in 
1935 by 12.6%. 

► California Central .Airlines had a 
10.1% gain in svstem load factor and 
a 20.3% gain in'route miles flo«-n for 
Januarv 1934, compared witli Januarv 
1933.' 

► Denver's Stapleton Field recorded a 
26% increase for 1953 in number of 
persons boarding planes and a 5% gain 
in aircraft movements. Mail move- 
ments increased 5-5%, express 2% and 
freight 36%. 

► Kl-M Royal Ehitdi Airlines is open- 
ing a sales office at Salt Lake Citv, 
Utah. 

► Lake Central .Airlines reports a 72% 
increase in passenger sales for 1953 
over 1952. Passenger boardings for Jan- 
uary 1954 show an increase of 132% 
over the same month last ycar. 

► Pan American AA'orld Airways set four 
speed records oi’er Alaskan routes this 
month, flying DC-6Bs: Fairbanks to 
Seattle, 4 hr. 5 min.; Annette Island 
to Juneau, 1 hr. 12 min., returning in 
1 hr. 1 min.; and .Annette to Seattle 
in 2 hr. 50 min. 

► Pioneer Air Lines reports a 46% in- 
crease in passenger volume for January 
1954 over the first month of last year, 
flving 2S1.668 miles to complete 
96.29% of the total miles the carrier 
scheduled. 

► Port of New York Antlioiity will ex- 
tend the dual-lane Van AVyck approacli 
road at New York International Airport 
together with access toadwavs bv about 
three-fifths of a mile. . . . PNYA also 
lia.s awarded two construction contracts 
totaling $98,590 for power and lighting 
impnivcmeiifs on the airport’s Instru- 
ment Runsvny 4-22. 

► Russia lias completed a new air ter- 
mimil at Kazan, key industrial city east 
of Moscow on USSR’s transcon- 
tinental routes, according to Prai’da. 

► Seaboard & Western Airlines rqiorts 
a 17% gain in commercial and mili- 
fan- operations across Atlantic and 
Pacific routes for 1953 over 1952. Tlie 
carrier logged 8,290,727 revenue-miles 
in 41.904 hr. in 1953, with a fleet 
utilization average of 12.3 hr. per day- 

► Swissair announces a 1 30,000 increase 
in passengers carried in 1953 over 1952. 


(MROTMtMr • »uni 

IgVI^MINT — UStD 01 

OPPORTUNITIES 


Cessna 

EAGHVEEHMU 

lIPPnHTUlVITIES 

ivitli world’s leading producer ol 
light commercial airplanes 


Design Engineers 
Design Droftsmen 
Research Engineers 


ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See 

MARCH 1 AVIATION WEEK 
or Write 
E. J. HORTON 
Engineering Personnel 
BOX 6191 
DALLAS, TEXAS 

SKILLED 

PILOTS 

AVAILABLE 

PILOTS EMPLOYMENT AGENCY 


IS ANGELES AIRWAYS, INC. 
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THE CONVAIR CHALLENGE TO 
ENGINEERS OF EXCEPTIONAL ABILITY 


BeyoncL the obvious Fuel tbac Cioovair 
in Sao Diego offers you a way of Liv. 
Log fudged by most as tbc iiaiioo's 
Goes: from ibe stasid point of weather, 
beauty and interesting surrouodings, 
tbe Convair Engineeriog Depanineot 
offers you cbollenges found in few 

It is, we believe, ao "engineers" 
engineering department — ioteresriog, 
energetic, explorative — with tbe 
diversity that means security for cap> 
able personnel. 

As proof, eoiisit/er this: Convair devel- 
oped and flew' the world's flrsc turbo- 
prop airplane, Grst delta-wing air- 
plane, First dclia-wing seaplane — 

gest transport, the world's safest bigb- 
performance commercial aircraft. 

Or this: Convair’s D-3G is the world's 
largest operational bomber, Convair's 
B-2*i Liberator was World War II's 
most used heavy bomber, Convair's 
XP5Y-1 holds the world's endurance 
record for turbo-prop aircraft. 


Or this: Convair has Eteen awarded 
the nation's first production missile 
contract and the Grst produaion coo* 
tract for supersonic interceptors. 

Currently . . . Convair has tbc greateat 
diversity of aircraft engineeriog pr^ 
jects in tbe country, including high- 
performance Gghters, heavy bombers, 
large flying boats, transports, trainers, 
seaplane fighters and guided missiles. 

Currently. .. Convair has a completely 
integrated electronic developmenl 
section engaged in advanced develop- 
ment and design on missile guidance, 
avionic protects and radar systems. 

W’oaldyeuliietoJolaas^'Xe earnestly 
need engineers of proven ability — 
men who want to make full use of 
their time, their minds, their shills 
and abilities solving the complex 
problems confronting us in these 
projects. If you are such a mao, write 
us and we’ll send you a free booklet 
about us, plus other ioteresting mate- 
rial Co help you make tbe decision. 



Write: H. T. BROOKS, Engineering Personnel 
Deportment 200 

CONVAIR- 

3302 PACIFIC HIWAY 


TOOL PLANNERS 

Are you looking lor a posllion which 

oxpnoding olrcrnh piogram? Our com. 
pony boa sovorol oponings for quolUled 
men who werot to buUd a fuluro with a 
stnblo. telloble llrm engaged In building 
olrerolt nssembliee. This ii o lino op. 
porluxiity, and If you fool you con 


guollly, send cotnplelo IslonnatloD b 
received, nnd lolary roguiremenlt to 


Mr. Joseph Wagner, Personnel Director 

HUSSMi AIROAFT DIVISION 

819 East Taylor Street, 

St. Louis 15, Missouri 


MECHANICAL 
DESIGN ENGINEER 

Rcitulres inecboaical eaylDeerlng decree 
and ^ve^yeora experience in design C 
.Must oe e.Tpstrle nf niaUiuu InyouCe tn 
complete itarie ultd componeols lakini 
Into cousldenitlou manurociurtog costs, 
welabt. stress, loeebe&icv aad production 

"unusual opportunity 

Tor 0 gunllDea mao to Join Ibe happiest 
alreran ratnlly In saony San Diego, Ont- 
eismllng employee beoeiUi Including 
prodt.sbarloe, lutv-cnst group losuranee 
smi medical care, tree polio losuraace 
for eelr sod rarally, pal'l loltlon tor uni. 




a.Iju.LEi 


SOLAR 


PROJECT ENGINEER 

111 EIEINE lUTOMITIC CDHTIOES 


Experienced engineer capable of 
performing control system analysis 
and presenting proposals to engine 
manufacturers. This position 
offers an attractive starting sal- 
ary and opportunity for rapid 
advancement. 


Send returns to 
J. Wollocc Cross 
Pertooool Monofor 

MANNING MAXWELL & M8DIIE, INC. 

Aircraft Products Division 
Danbury, Conn. 
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For Engineers , . . 

. . . at Goodyear Aircraft Corporation 


BUILD YOUR CAREER and help build tomorrow's world with 
the pioneer and leader in lighler-thon-oir craft. There's a clear, 
bright future at Goodyear Aircraft for engineers with talent, 
aptitude and ombition. 


FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive research and development programs in missiles, elec- 
trical and electronic systems, servomechonisms, new special 
devices and fiber resin lomlnotes. Design and development engi- 
neering opportunities are many ond varied . . . are now avail- 
oble to capable and imoginalive men and women in the fteld 
of airships, aircroft and aircraft components. 


POSITIONS ARE OPEN in several fields with salaries based on 
education, ability ond experience. 


Physkists 

Mechanical engineers 
Aeronautical engineers 


Civil engineers 
Welding engineers 
Electricol engineers 



GOODYEAR AIRCRAFT CORPORATION 
AKRON 15, OHIO 


openings olso exist for personnel with obility and experience in 
technical editing ond writing, ort, and motion pictures. 

AKRON, HOME OF GOODYEAR AIRCRAFT, is located in the loke 
region of northeastern Ohio. Cosmopolitan living, year-round 
sports and recreotlon, cultural ond educational advantages 
make this thriving city an Ideal spot for a pleasant home. 

THE TIME TO PLAN A CAREER IS • NOW! Write, giving your 
qualifications, or requesting on opplicacion form. 


AVIATION 


(. February 22, 1954 
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RAYTHEON MANUFACTURING CO. 

OlVISIO M ^ 

AERONAUTICAL AND MICROWAVE ENGINEERS 

If you are qualified it will be to your adrantaze to investizate these open- 
inze in the Guided Missile and Airborne Radar field. 

SENIOR STRUCTURES ENGINEER 

EXPERIENCE: 8-10 years in missile or airframe structural analysis, 
design, and testing, 

Must be capable of superTising and planning structural design projects 
inTolying missiles, airborne electronic equipment and airframe niMifi. 

SENIOR AERODYNAMICIST 

Position offering interesting and diTcrsified work ft 


RAYTHEON MANUFACTURING COMPANY 

190 Willow Street Waltham, Mom. 





ADVANCED PROJECTS OPEN 
NEW CAREERS AT RYAN 

W Stress AnalysK 
* Power Ptont Engineers 

* Droflsmen and Loflsman 


.*#&RYAN 

AERONAUTICAL COMPANY 

Son Dieee 12, California 

M-3 and C-47 ^ 
REMMERT-WERNER, INC. 


GRCMMARJ 

MALLARD 

N99V SERIAL J-S1 

Complels new executive interior. 
New exterior qieen and white paint 
design. In excellent condition 
throughout. Total hours: 1,3Q0. 

P d W SlHl engines. Custom radio 
instoliotion including ship-to-shoie 
telephone. Available for immediate 
service. Complete specifications 
upon request. 

ATLANTIC AVIATION CORP. 


FOR DC-3 LEASE 


LOCKHEED L^ESTAR 



PBY 5A 


POSITIONS VACANT 




POSITIONS WANTED 


SPtCIAL SERVICE 


SIBrHANICAl.DR.\ITlXOl Ink Tmclns. Flut, 
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CONVERTIPLANE DEVELOPMENT DEMONSTRATES McDONNELL'S 
VARIETY OF CAREERS 


Announcement of the revolutionary new XV-I Convertiplane again points up the variety 
of careers available to engineers with McDonnell Aircraft Corporation. 


Structural Design 

Functional Design 

Electrical Design 

Aerodynamics 

Dynamics 

Electronic systems Analysis 

Launching Devices 

Thermodynamics 

Wind Tunnel Test Engineering 
Boundary Loyer Control 
Flutter and Vibrations 

Stress Analysis 

Tool Design 


Quolilied applicants will receive ossistance in re- 
locating. Address confidential inquiries to: 
Technical Placement Supervisor 
Box 516, St. Louis 3, Missouri 


You'll Like Working For M.A.C.! 

M?D0NNELL 


lotaiicn 


AVIATION WEEK, 


2, 1954 
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$3500.00 exchange 


ArPKOVED OVCRHAUU 


LL WORK AND EN6INE U 


I. Florida % 


FOR SALE 

BEECH TWIIV BONANZA 

Model 50 

Fully Equipped; Corporation Owned and Operated 
Immediate Delivery 
For complete information, contact 

PETROLITE CORPORATION 

St. Louis 19, Missouri 


EOCKBEEB 
EODEST AB 

N1813M Serial 2178 


1 . Wright 1820.S6 ei 
’ Comp’lal'. cdtlod 


ATLANTIC AVIATION Corp. 

Teterboro Airport 
TETERBORO. N. J. 


LOCKHEED LODESTAR 

Owners: WESTAIR, IMC. 


EXECUTIVE B-25 

FOR THE EXECUTIVE 
REQUIRING SPEED, 
LONG RANGE, SAFETY 
AND COMFORT 
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WORLD'S LARGEST STOCK! 

All parts listed — plus many more— are always carried in our huge stock of unused 
aircraft parts, accessories, AN ond NAS hardv/are. Let us screen your inquiries. 


AIRCRAFT ACCESSORIES 


AIRCRAFT ENGINES & PARTS (Can 

. Uni pyekVBsd 


ENGINE ACCESSORIES 


g¥. * JCMSAf 




Mrlnlfl 



8teiyi!Zs 


llrPlan Aon LS4-AD1 ttS.OOO 8 

AIRCRAFT ENGINES & PARTS 


n- Knlkmin t84BK.6-0SI 

AIRCRAFT (RADIO) 


ELECTRICAL PARTS 




ELECTRICAL PARTS (Cent.) 


Zannnn NAF3I0310-SB . 




$p4.:74a-7e 

SP4-«7<«.7» 




mjiulrlt ANSS3M 339 

fehC' K1S9WD 1 bIs 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE. BALTIMORE 24, MARYLAND TELEPHONE: CURTIS 7-3 
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Case Against Auto Feathering 

Recent crJsli of a Convair 240 at Buffalo may bring to a licad a long- 
standing feud over automatic propeller feathering. Inis device became 
mandatorv on 240s in order that the airplane might meet certain single- 
engine climb specifications of T<ategory. 

It was felt that manual feathering would be too slow for safety. Siiigle- 
enginc-wise, the 240 is a great deal like the DC-5. That is. it will fly nicely 
on one engine with a couple of “ifs”: if sufficient flying speed has been 
obtained prior to engine failure, and if the propeller is feathered immediatelv. 
On either airplane, a windmilling prop will bring tlie operation to a screecli- 

► Procedure-Many DC- 3s flew for years with a hydraulic feathering sr stem. 
operated by a set of four valves in the compaiiionway which, for good 
reasons, was known as the plumber’s nightmare. 

For those unfamiliar with the procedure, a feathering was accomplished 
by: 1. The co-pilot leaving his seat; 2. facing tlie rear; 3. selecting the 
appropriate "steam” salve handle; 4. rotating this handle a certain number 
of turns; 5. observing the propeller and, when the blades had feathered, 
6. closing the valve. 

The actual maneuver takes considerably longer to complete than to 
describe-es’en when the co-pilot chooses the correct handle on the first try. 

The point is well taken by both pilots and airline management tliat if 
a wonderful safety record could be produced with this t\pe of snafu then 
the Convair’s "push button" feathering, manuallv operated, can do no worse. 
Industry-wide there have been somewhere near 400 false, or unwanted, 
featherings. That is. propellers have been feathered automatically on perfectly 
normal, healthy engines simply because the automatic gadget went liaywirc. 
One airline alone ha.s had nearly 150 falsies against tsso actual engine-failure 
featherings— a 75-to-l ratio. 

►Changes Its Mind— Sometimes, you sec, this daiimablc device not only 
feathers a good engine but tlien changes its mind and starts to unfeather 
it and maybe even repeats the cycle a few times. All of this is hard on the 
air.speed-what’s left of it. Or, for no apparent reason, it may up and feather 
the good engine, leaving the pilot with one that is really bad. 

VCiiat's the answer? Wiy. remove it, of course. Or, more correctlv, change 
it. Instead of having automatic feathering, let’s have automatic indication. 
That is, the device will tiim on a light inside the manual feathering button 
as well as a light (one for each engine, please) over the BMEP gages. Now 
the pilot will have aiifoniatic warning and. if engine instruments, vibration 
etc. indicate the need, lie can have instant feathering simply by depressing 
the lighted button. 

The reason for having two separate lights, besides guarding again.st bulb 
failure, is an attempt to provide at least one light that the pilot can see. 
Ambient light conditions being what they sometimes are in the cockpit, it 
occasionally is necessary for a pilot to cup his hands around a warning liglit 
to make sure that it really is lit. fust about the time vou find all this is true, 
you may also find yourself on single engine, 

► Change Needed— Earlier, I said there was somewhat of a feud over this 
item. Actually, it is more in the nature of a fume by the users. All con- 
cerned-pilots. airlines, many CAA safety agents and CAB personnel, and 
others— have long agreed that a change is needed. 

But this agreement hasn’t changed the official rule .still on the books- Of 
course, many pilots have been doing something about it bv keeping the 
automatic feathering turned off. Thev reason that they would just as soon 
be illegally alive-if its all the same to CAB. 


AVIATION CALENDAR 


Feb. 22-23-Sevenlh annual National Model 
Plane Exhibit Contest, sponsored by Air 
Foundation and Cleveland Chamber of 
Commerce, Higbee Co. auditoiium, 
Cleveland. 

Feb. 24-25-Ohio-lndiana Agricultural Avia- 
tion Confetence, Ohio State Univetsity, 
Columbus, Ohio. 

Mar. 5-7— Society of Women Engineers, 
national convention, Mayfiower Hotel, 
Washington, D. C. 

Mar. 22-25-fnstitute of Radio lingineers 
national convention, Waldorf-.Astoria Ho- 
tel and Kingsbridge Armoty, New York, 

Mar. 29-31— Aero Medical Aan., 23th an- 
nual meeting, Statler Hotel, \V’ashinB- 
ton, D. C. 

-Apt. 5-6— Society of the Plashes Industry 
(Canada), Inc., 12th annual conference. 
Mount Royal Hotel, Montieal. 

23rd National Packaging Exposition, Con- 
vention Hall, Atlantic City, N. I. 

-Apr. 12— Society of Automotive F.nsineets. 
second annual Aeronautic Production 
Forum, Hotel Statler, New York. 

•Apt. 14— National Advisory Committee for 
Aeronautics, symposium on helicopter 
research for American Helicopter Society, 
Langlev Field, Va. 

Apr. 14-16- Society for E^rimental Stress 
•Analysis, grring meeting, Netherlands 
Plaaa Hotel, Cincinnati. 

Apr. 19-20— Symposium on automatic pro- 
duction of electronic equipment. Mn- 
sored jointly by Stanford Reseaich Insti- 
tute and USAF, Fairmont Hotel, San 
Francisco. 

Apr. 21-24— Second annual student paper 
competition for undergraduates and grad- 
uates, sponsored by Institute of the Aero- 
nautical Sciences (Texas Section), Mel- 
rose Hotel, Dallas, 

Apt. 22-23-Joint meeting of Radio Tech- 
nical Commission for AetonauHcs. Frank- 
lin Institute laboratories. Institute of the 
Aeronautical Sciences (Philadelphia Sec- 
tion) and Institute of Radio Engineers 
rPhiladcIphia Section). Philadelphia. 

Apr. 22-23-Ametican Institute of Electiiral 
Engineers, conference on feedback con- 
trol, Clnridge Hotel, Atlantic City. N. J. 

Apr. 29-3(l-.American Society of Tool En- 
gineers, 10th biennial industrial exposi- 
tion. Convention Center, Philadelphia. 

Mav 3— Invention Exhibit Sr Conference, 
Cleveland Engineering Society building. 
Cleveland. 

Mav 4-6-1934 Electronic Components 
Symposium, Department of Interior audi- 
torium. Washington. D. C. 

Mav 5-7— Third International .Aviation 
Trade Show, managed by Aircraft Trade 



May 17-20— Ba.sic Materials Conference, 
produced by Clapp i Poliak, Inc., Inter- 
national .Amphitheater, Chicago. 
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“NEW AIRPOWER 
DOCTRINE” 


"IKUSIORY «F AIRP«W£H" Issit 

Publishing MARCH 15, 1954 

21st Annual Stotisticoi number 
featuring the latest develop- 
ments of the industry. 

Complete analysis of the new 
Airpower Doctrine as approved 
by President Eisenhower and 
National Security Council show- 
ing latest charts, specifications, 
tobies and forecasts. 


Make your advertising reserva- 
tions now. AVIATION WEEK, 
330 West 42nd Street, New 
York 36, New York. Longacre 
4-3000. 
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EDITORIAL 


The Lindbergh News 

ll li heart-warming news that President Eisenhower, 
for the Air Force, lias nominated Charles A. Lindbergh 
for appointment as brigadier general in the Air Force 
Reserve. This would restore his commission, with pro- 
motion from colonel. 

Among the shrill accusing cries today of rampant char- 
acter assassination, the smear, and a new intolerance of 
those who dare to think differently from the crowd, it is 
rewarding to Col. Lindbergh’s friends to see an earnest 
attempt by the President of the United States to help 
right a wrong, committed in 1941 by another President 
who enjoyed the label of “liberal.” 

President Roosevelt, in a denunciation of "defeatists." 
"appeasers." and "political copperheads,” specifically 
classified Mr. Lindbergh among them— because he had 
dared to speak his mind. Lindbergh had been warning of 
the might of the German air force, which he had 
inspected in 1936. and he further warued his enuntrv to 
stay out of the world war he knew was coming. 

His war record is well known, best told bv Lauren D. 
Lyman, vice president of United Aircraft Corp., a friend 
of Lindbergh's, in the companv’s Bee-Hive magazine in 
1950. 

As the retired h'ar Last air commander, Gen. George 
C. Kenney, commented: "Tliis action is highlv desened 
and a long time coming." 

Defense Plant Dispersal 

What is the Eisenhower .Administration’s policy on 
dispersal of defense plants as a security measure in case 
of enemv attack? The matter was brought up again bv 
Col. Charles Lindbergh in his recent address before the 
Institute of the .Aeronautical Sciences in New York. 

At that time, he said, "AVe must spread out our fac- 
tories and wc must keep in being fleets of aircraft which 
can strike an enemv more effectivelv than he can strike 
at us.” 

Aviation W'eitk immediately requested a quick spot- 
check of the Eisenhower Administration’s current views 
on this subject so vital to the aircraft industry and to 
communities such as Los Angeles, Seattle, and Wichita. 

How do the “new look” at airpower and the Adminis- 
tration’s civil defense philosophy impinge on defense 
plant disfiersal, once pushed so aggressively by federal 
policy? Tile survey indicates that there is no plan, not 
were there up to 10 days ago any indications of such a 
plan, for promoting the dispersal of prime aircraft, engine 
or other general defense plants as a security measure. 

One general officer, after discussing the matter through- 
out the Air Force, aiid with a member of the secretariat, 
added: "We do. however, try to look carefully at sub- 
contracting. to accomplish the purpose of dispersal 
wherever possible, 

"In subcontracting, we attempt to balance the possible 
value of dispersion against its costs. Obviously, we must 
also consider the advantages of additional sources of sup- 
ply. For example, in the case of the Boeing B-52 at 
Wichita, we would probably attempt to obtain sub- 
contractors in the general area of Wichita, as far as prac- 


ticable. Subcontracting for Boeing at Seattle would be 
sought in the West Coast area. But as for doing this 
entirely for dispersal purposes, the answer is no. It would 
be too costly. We seek dispersal only if it doesn't cost 
too much. Production know-how and adequate labor 
forces are deemed more important in present thinking 
here." 

Of course, the Administration will keep its so-called 
satellite centers operating— such as the airframe plants 
at Tulsa, Fort Worth, Marietta, These will be main- 
tained at an operational level, rather than being held 
as idle standby's. 

Nevertheless, there are still many persons in some 
important berths in government who still believe in 
more widespread dispersion of defense plants, and the 
latest evidence of new, long-range Russian 'bombers— 
revealed last week by Aviation Week— is not likely to 
calm these individuals. They are frightened by what 
could happen to aircraft production after one or two 
well-placed atom or hydrogen bombs. They point out 
that whereas before the Russian development of atomic 
weapons the enemy could cripple a plant, now it might 
well remove one at a single blow. 

The fact remains, however, that this has not yet 
inspired anyone in top planning levels in Washington to 
attempt to apply the kind of pressure exerted several 
years ago to encourage plant dispersion by implied or 
direct action of government. 

Age Before Beauty? 

The newspapers have just discovered American Air- 
lines’ ticklish and delicate problem resulting from its 
pronouncement that 32 is too old for its stewardesses 
Our readers were apprised of this tumultuous decision 
last Jan. 4. 

American has asked all its stewardesses of 32 or oi’er 
to resign. Many have protested. So has the stewardesses’ 

So, also, has one of our staff, a young bachelor known 
and admired for his friendly and discerning ways with 
gentle-women, as well as for his intelligent and level- 
headed grasp of some of the complexities of aviation. 

Because we believe he is an expert, and not alone in his 
views, we quote his earnest memo to us, requesting an 
editorial on the subject: 

"Reference the current hassle between American and 
its stewardesses: Stewardesses play an important role in 
reassuring new air passengers, in managing occasionally 
difficult passengers, in directing passenger rescue evacu- 
ation in emergency or accident. This all demands ma- 
turity and competence. To put it bluntly. I'd rather 
have ail orderly, safe exit from a ground-looped plane 
with an old (34-year-old) stewardess than he trapped 
inside with even Marilyn Monroe. In recent months, 
I've flown largely with the "sweet young things,”— beauti- 
ful. yes— but they hardly knew which end of the plane 
was the front. And what's worse, they showed their 
immaturity and ignorance, In the air. I’ll take maturity 
in preference to beauty or youth any day.” 
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Itulford Electronic Division announces a com- 
plete line of heavy-duty , regulated D.C. power 
supplies. Available in portable or stationary 
types, these units operate from either 220 or 
440 volt, 3 phase, 60 eyele A.C. mains and arc 
available in any desired output voltage and 
current ratings. 


P Far better 
VOLTAGE REGULATION 


EXCEUCNT VOLTA6E KEGULATION-Within = 

from no load to full load, with line voltage 
flucluations of * 10'/' , 

FAST atSPONSE- Uccovciy lime under extreme 
load changes witliin 6.2 seconds. 

LOW RIPPLE- Filter section effectively removes 
A.C. ripple to less than 1% r.m.s. 

Tliese power supplies are equipped with mag- 
netic amplifier voltage regulators which are 
wear-free, extremely rugged, reliable and com- 
pletely insensitive to vibrational damages or 
burn-out failures. 

Built-in forced air cooling system insures 
efficient operation at full loads. General design 
emphasizes neat, in-line assembly and wiring, 
improving accessibibty of all components. Quo- 
tations on individual requirements gladly given. 


This new Hufford development Inipn 
performance of all D.C. generators by 
Hiding superior voltage resu/iifloii up Ic 
JiH generator capacilyt 
^Ith suitable generators perfotmanc 
equivalent in electrical cliaiacterislics tc 
most modem power supplies! 
ROTA-MAC is complete, self<ontni 
ready to mount. It may be adjusted for 
generator output voltage. 

PEaUUnON: d;l% wirfull iitcil lerxntsd cap 
RESFOHSE; 0.3 tecMd nlth application of lull 


Z 20 I CARMEI 


maintenance-free, heavy duty 


A.C. TO D.C. REGULATED 


preducifon line testing | 

^^aboroFory («sring ' 

P^re-fffghF cfieelc>out 

of e/eefronfe equipment 
Qengine storting 

Htnodfzlng/ efectro-pfet/ng, etc 



^attoat&phu 


IN SEVEN-LEAGUE BOOTS 


Navigation systems 
for use over land and sea 

depend more and more on radar — for long-range course control, 
for accurate terminal guidance in any weather, 
and for mapping at high speeds and altitudes. 

Maxson has developed and is manufacturing 
radar mapping systems 
and other radars for navigation. 


Top-caliber engineers 
will find exceptional 
opportunities at Maxson. 

For details, contact G. R. Pratt. 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 

Ask for facilities report. 


THE W.1 



MAXSON 


CORP. 

Ilf 


460 WEST 34th STR EET^: NEmYORK t,N. Y. ; 


Plants at Old Forge, Pennsylvania and New York, N. Y. 


